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Foreword 

In accordance with the Forest and Rangeland Renewable 
Resources Planning Act (RPAI of 1974, the fifth inventory of 
Virginia's forests was expanded to accommodate nontirnber 
as well a5 timber resources. Th~s report presents the prtncipal 
findings concerning the extent and condition of forest land, 
associated timber volumes, and rates of growth and removals. 
Nontimber evaluations wil l  be dealt wrth separately. 

The field inventory was begun in September 1984 and com- 
pleted in November 1985. Four previous statewide inventories, 
completed in 1940, 1957, 1966, and 1977, provide statistics 
for measuring changes and trends over the past 46 years. Pre- 
viously reported figures have been adjusted in some cases to 
provide the best estimate of real change. 

The RPA and the Forest and Rangeland Renewable Resources 
Research Act of 1978 authorize these forest inventories and 
evaluations, which are a continuing, nationwide undertaking by 
the Regional Experiment Stations of the Forest Service, U.S. 
Department of Agriculture. In Florida, Georgia, North Carolina, 
South Carolina, and Virginia, these appraisals are conducted 
by the Forest lnventory and Analysis (FIA) Research Work Unit 
at the Southeastern Forest Experiment Station, with headquar- 
ters in Asheville, NC. The primary objective of these periodic 
evaluations is to develop and maintain the resource informa- 
tion needed for formulating sound forest policies and programs. 

The combined efforts of many people have gone into this 
inventory and evaluation of Virginia's forest resources. Appre- 

ciation i s  expressed to all Work Unit and Stat~on personnel who 
parttc~pated in the field and off~ce work. The Southeastern Sta- 
t ~ o n  gratefully acknowledges the cooperation and assrstance 
provided by the Department of Forestry, Commonwealth of 
V~rgrnra, and the Tennessee Val ley Author~ty . Appreclatton 1s 
also expressed for the excellent cooperat~on of other public 
agencies, forest ~ndustries, and pr~vate landowners In provid- 
ing ~nformat~on and al low~ng access to the sample locat~ons. 

To facilitate both inventory and analysis, Virginia is divided 
into five areas called Survey Units. A report highlighting the in- 
ventory findings and containing detailed data summaries has 
already been published for each of the Survey Units. Copies of 
these reports can be obtained from the Southeastern Forest Ex- 
periment Station. lnformation contained in Forest lnventory and 
Analysis reports includes the most commonly used forest re- 
source statistics, but additional data can often be obtained. A 
Forest Information Retrieval (FIR) service is available for the 
customer compilation of forest resource data for any area within 
the five Southeastern States. Those requesting custom compila- 
tions or additional information provided from the raw inven- 
tory data are expected to pay the retrieval costs. Costs may 
range from less than $1 00 for a relatively simple retrieval to 
several thousand dollars for a complex retrieval involving the 
services of a computer programmer. Although we strive to serve 
each request promptly, other work wil l  sometimes delay our 
response to requests of this kind. 

Requests for information may be directed to: 

Forest lnventory and Analysis 
Southeastern Forest Experiment Station 
P.O. Box 2680 
Asheville, North Carolina 28802 
Phone: 704-259-061 6 



Highlights 

Since the fourth inventory of Virginia's forest resources was 
completd in 1977- 

0 area ciassjfted as trn~berland declrned by 55 7,000 acres to 
15.4 mrllron acres. This loss of timberland represents the first 
decline measured since the first survey of Virginia. Altogether, 
1.3 million acres underwent land use changes. Only 382,000 
acres of new timberland were added, as opposed to 933,000 
acres that were diverted to other land uses, primarily urban de- 
velopment and agriculture. Net reductions in timberland oc- 
curred in all regions except the Southern Piedmont, where area 
of timberland remained relatively unchanged. 

area of nonindustrial private forest (NIPF) timberland i s  
down by 759,000 acres to 7 7.6 million acres. Within the NIPF 
group, the categories of other individual and corporate owner- 
ship increased in timberland but not enough to offset the loss 
of farmer-owned timberland, which decreased 33 percent to 
4.2 million acres. NIPF owners still control 75 percent of 
Virginia's timberland. Forest industry manages 12 percent, or 
1.9 million acres, up 10 percent. Public agencies own 13 
percent, or 2.0 million acres, up 2 percent since 1977. Na- 
tional forests account for three-fourths of the public timber- 
land. 

area of timberland with stands dominated by sawtimber-size 
trees increased by almost I million acres to 7.3 million acres. 
The area in poletimber stands decreased by 1 5 percent to 5.1 
million acres, and sapling-seedling stands decreased 1 7 per- 
cent to 2.8 million acres. These changes were similar for both 
softwoods and hardwoods except in the poletimber class, 
where softwoods increased slightly. The area classified as 
sawtimber increased in all regions except the Coastal Plain. 

a area in pine plantations increased by 72 percent to almost 
1.2 million acres. Pine plantations now account for more than 
one-third of the 3.4 million acres classified as softwood forest 
types. The increase in plantations was countered by a de- 
crease in area of natural pine stands, which dropped by 21 per- 
cent to 2.2 million acres. Loblolly pine is the favored species 
for plantations, as reflected by its 197,000-acre increase to 1.8 
million acres, Virginia is dominated by hardwood forest types, 
covering 10.4 million acres. The area in oak-pine type covers 
1.7 million acres. 

softwood inventory volume rose 5 percent to 5.9 billion cu- 
bic feet. Softwood growing-stock volume increased 24 percent 
on forest industy lands to 1 .I billion cubic feet. However, soft- 
wood volume on NIPF lands remained relatively unchanged at 
4.2 billion cubic feet. Softwood volume increased in all re- 
gions except the Coastal Plain, where it declined by 3 percent. 
Although softwood volume was up in every diameter class ex- 
cept the 1 2-inch class, most of the poletimber-size increases oc- 
curred on forest industry land. 

hardwood inventorv volume ~ncreased bu 7 7 percent to 
17 7 btilton cubrc feet Hardwood growing-stock ~olurne in- 
creased on art major ownership categories, wtth the smallest 
gain occurring on torest industry land. Almost 1 3.4 btl l~on cu- 
brc teet of the hardwood volume is  on NIPF lands, 1.1 on far- 
est tndustrv lands, and 2.6 on publlc lands. Hardwood vol- 
ume was up In all reglons of the State, with the smallest 
increase occurring In the Coastal Pla~n. Hardwood volume In- 
creased in the 10-inch and larger dlameter classes, whereas 
it decreased In the 6- and 8-~nch classes. 

total number of saplings has declined by I I percent to 9.7 
billion trees. Softwood sap1 ings declined by 1 7 percent to 1 .3 
billion trees. This is the second consecutive drop in small 
softwoods. Softwood sap1 i ngs decreased on each major own- 
ership except public. Hardwood saplings declined 9 percent to 
7.8 billion trees. This is the first decline measured in numbers 
of small hardwoods. Hardwood saplings decreased on all 
ownerships except forest industry. 

net annual growth of growing stock decreased by 3 percent 
to 802 million cubic feet. Growth of softwood growing stock 
decreased 7 percent to 229 million cubic feet. Softwood growth 
decreased on all ownerships except forest industry, where it 
rose by 24 percent. Hardwood growing-stock growth declined 
less than 1 percent, but of more importance, this halts a long 
upward trend in hardwood growth. Since a higher ratio of hard- 
woods was classed as growing stock in 1986 than in 1977, 
a better comparison is  with that of all-live hardwood growth 
which actually reveals a 10-percent reduction. Growth of all- 
live hardwoods was down across all ownerships. 

more than 183,000 acres of timberland were harvested each 
year and retained in forest. Significant timber volumes were 
removed from another 86,000 acres annually through partial 
harvests, commercial thinning, and other miscellaneous cut- 
ting. Annual volume of growing-stock removals totaled 206 mil- 
lion cubic feet for softwoods and 274 million cubic feet for 
hardwoods. Softwood removals remained about the same, but 
hardwood removals fell by 6 percent. Of the total growing- 
stock removals, 80 percent were for roundwood products, 9 
percent remained in the woods as logging residues, and 1 1 
percent resulted from cultural practices, land clearing, or other 
actions where trees were removed from timberland but not 
used. Annual removals from growing stock in 1985 included 
1 .7 billion board feet of sawtimber. 

total output of timber products averaged 587 million cubic 
feet per year. About 1 3 percent of the total output was pro- 
duced from plant byproducts generated during the primary 
manufacture of timber, and 87 percent was produced from 
roundwood. Of the total roundwood production, saw logs ac- 
count for 39 percent, pulpwood for 32 percent, and fuelwood 
for 26 percent; the remaining 3 percent i s  divided between 



vener  logs and rnlsceilaneous other indcrstrlal products. Out- 
put of industr~al prducts  from roundbsmd averagd 381 n~i- 
llon cubac feet p e r  year ktwwn 7 476 and 1985. Although thrs 
~ T I O ~ I C  average represents a 7-prcent increase over the out-  
put rn 1976, most ~i the gain w c u r r d  during the larter part of 
the period, industrsal r o u n d w d  output tn I984 surpassed out- 
put rn 7 976 bi 30 percent. 

e successful regeneratton averaged about 7 73,000 acres 
annuallv, or the equrvalent of 93 percent of t-he area harvested. 
Acreage of new pine stand establishment surpass& the 
62,000 acres of pine stands hanest& and retalnd In forest by 
35 prcent. Rates of pine establishment e x c d d  plne harvest 
by 68 percent o n  hrest indtistrv land, 79 percent on public 
lands, and 16 wrcent on NIPF land. Even so, diversions of 
pine rrmkrland to nonforest c a u s d  a net decline in the total 
amount of pine acreage. If pine dlversrons are considered, 
only 85 prcent of the  total prne acreage harvested or dtverted 
since 1977 has k n  replacd.  Planted stands accounted for 
79 wrcent of the new pine establishment. Area of newly estab- 
lished hardwood stands amount4  to only 73 percent of the 
121,000 acres of hardwods harvested and retained in forest. 
Most of the hardwood defic~t is anributed to a lack of success- 
ful regeneration following final harvest. Of all h a r d w d  stands 

harvested since 1977, 37 percent currently lack sugrclent re- 
generatron to constitute a manageable stand. 

(z only 5 percent of softwood growrng-stock removals came 
horn pine piantattons In years to come, Vtrglnla ~ v i t i  relv 
much more keavilv o n  t h e  planted component of t h e  pine 
resource. Sofliniood remoials from pine piantations are ex- 
pected to exceed remo~ais from natural pine stands before the 
year 2000 O ~ e r  the  next 30 years, slight to moderate 
increases are projected for volumes of softwood inventorv, 
growth, and removals. The  past upward spiral of hardwood 
inventory. volume IS  exwcted to stahrltre due to growth rates 
dampened by an accumulation of old hardwood stands and 
projected Increases rn hardwood removals. 

bener manalgement of h a r d w d s  is seen as the most signifr- 
cant opporlunrty to increase future limber supplres. Continued 
proliferation of overmature and poorly stock4 hardwood stands 
will seriously detract from prospective supplies. Any effort to 
enhance the quality of Virginla's forest resources is best di- 
rect& at NIPF owners, since they control three-fourths of 
the timberland where management opporlunities have been 
ident~fied. 



Forest Trends 

Background and Geography 

Virginia's boundaries encompass 26.1 rn~llion acres of land 
and water. This total includes nearly 0.7 mtlfion acres of in- 
land water (large lakes, rivers, and resertioirsi and 25.4 mti- 
lion acres of land. Almost 16.0 mtllton acres, or 63 percent of 
the land, ts forested. More than 15.4 mtllion of these forested 
acres are considered timberland (formerly termed commerc~al 
forest). The approximately half mtll~on remaining acres con- 
srst prrmarilv of reserved trmberland and a small amount of 
woodland (formerly called unproductive forest). The areas In 
reserved status make up wtlderness, parks, scenic and htstoric 
s~tes. Those few areas classed as woodland cons~st prirnarilv 
of rock outcrops, peat bogs, and harsh coastal entironments. 

V~rginra covers many physrographtc condtt~ons ranging from 
swamps rn the eastern Coastal Pla~n to h11ly central Piedmont 
areas to the rugged western mounta~ns. Because of these differ- 
ences the State IS d~vrded Into f~ve Survey Un~ts for ~nventorv 
and report~ng purposes. These units are the Coastal Plain, the 
Southern P~edrnont, the Northern Piedmont, the Northern 

!Uountalns, and the  Southern ?ilcuntains (fig. I!. Bv region, 
oniv the Southern Piedmont exceeds the State average In for- 
est cover, with 68 percent of the  area forested. Figure 2 shows 
the proportion and geograph~c occurrence of forest land tn 
V~rg~nia. The Northern Piedmont and the eastern pofllon af the 
Coastal PIarn show up as areas weft below the State average 
in forest cover. 

land Use Changes Drop Area of Timberland 
by One-half Million Acres 

Between 1977 and 1986, more than 1.3 million acres under- 
went land use changes itable I). Of these acres, 382,000 were 
added to the timberland base and 933,000 were diverted to 
nonforest uses. About 96 percent of the additions came from 
previously nonforest land. The remainder came from reserved 
timberland released from that status. One-third of the addi- 
tions to timberland occurred in the Southern Mountains and an- 
other one-fourth in the Southern Piedmont. 

NORTHERN PIEDMONT 

SOUTHERN MOUNTAINS SOUTHERN PlEDMONT COASTAL PLAIN 

Figure 1 .-Forest Survey Units in Virginia. 

I 



Figure 2.-Percentage of county land area in forest, Virginia, 1986. 
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Figure 3.-Area of timberland, by ownership class, 1966, 1977, 
and 1986. 

Of the total acreage diverted, more than half went to urban and 
related uses, and almost one-third went to agriculture. The 
more than 503,000 acres most recently removed from timber- 
land for urban and related uses is the largest change of this 
kind since the first survey of Virginia in 1940. It more than dou- 
bles the loss for these purposes in any other survey period. 
The Northern Piedmont experienced the most loss of timber- 
land to urban land uses, whereas the Southern Piedmont was 
affected the least by changes to urban uses. Another 291,000 
acres were converted from timberland to agricultural uses. The 
largest loss in this category centered in the Coastal Plain. In 
fact, the Coastal Plain had the highest total loss of timberland 
to nonforest uses and the lowest total gain of new timberland 
of any region in Virginia. 

As a result of these land use shifts, the net area of timberland 
in Virginia declined by 55 1,000 acres, or by 3 percent, be- 
tween 1 977 and 1 986. Declines occurred everywhere except 
in the Southern Piedmont. This net loss of timberland repre- 
sents the first decline measured since the initial survey of the 
State. Past increases were possible due to relatively low rates 
of urbanization combined with high rates of reversions and 
tree planting on abandoned agricultural lands. However, this 
source of new timberland has been steadily dwindling from 
each survey period to the next. The current figure of 367,000 
acres is the smallest addition from nonforest land measured 
to date. In the future, this trend might be altered by tree plant- 
ing on highly erodible cropland under the Federal Conserva- 
tion Reserve Program authorized by the 1985 Farm Bill. 

NIPF Acreage Down 6 Percent 

Area of timberland owned by nonindustrial private forest 
(NIPFI landowners dropped by 759,000 acres, or by 6 percent, 
between 1 977 and 1 986. NIPF owners now hold 1 1.6 million 
acres, about 75 percent of Virginia's timberland. The NIPF 
group, which consists of farmer, other corporate (excluding 
forest industry), and other individually owned lands, controls 
the majority of the timberland in each of the five Survey Units 
in Virginia. Within the NIPF category, other individual and 



Table I -Changes In area ot t'trgrn1~3's t~n?berland, b i  S u r ~ e i  i i n ~ i ,  1977-1 9 8 t r  

Unit  change Total Total 
Clther 

gain 
Clther 

lt3'.i 
C~rban 

1977 1986 "uonrorcit torest toreit 'and t l a te :  %@I-  

land 
c u l t u r e  

land other 

Coastal Plain 4,003 5 3,773 9 -229 b 42 2 19 5 j - 271 8 29 9 lOb G '123 0 1 2  3 
Southern 

Ptedmont 3,778 4 3,783 6 4 5  2 92 2 92 2 - 87 0 6 9  1 1 0  2 1 8  7 3  
Northern 

P~edrnont 2,566 4 2,399 6 -166 8 61 7 59 7 2 0 228 5 7 2 60 4 1 5 0  9 - 

Northern 

Mountains 2,625 7 2,526 7 -99 0 47 7 37 9 9 8 146 7 25 3 47 7 7 3  3 4 
Southern 

Mountatns 3,073 1 2,952 0 - 6 1 1  1 3 8 3  138 2 7 199 4 3 7 6  25 1 1343  2 4  

State 15,987.1 15,435.8 -551.3 382.1 367.5 14.6 931 ,4  116.9 290.8 503.3 22.4 

corporate ownership both increased by 24 and 10 percent, 
respectively. In contrast, the farmer-owned portion of timber- 
land declined by 33 percent to 4.2 million acres (fig. 31, a 
trend consistent with that found in other Southeastern States. Al- 
though some of this reduction resulted from diversions to agri- 
cultural uses, a large part is attributed to changes in owner 
occupation, sale of timberland to other owners, and farm 
incorporation. 

Forest industry holdings, 1 percent of which are acres under 
long-term leases, have increased 10 percent since 1977 to 
nearly 1.9 million acres in 1986. Forest industry currently con- 
trols 12 percent of the total timberland in Virginia. Almost half 
the forest industry holdings are located in the Coastal Plain, and 
another third are situated in the Southern Piedmont. Forest in- 
dustry manages 22 percent of the timberland in the Coastal 
Plain and 17 percent in the Southern Piedmont. 

Since 1977, the area of timberland publicly owned has in- 
creased 2 percent to 2.0 million acres. Public ownership in- 
cludes national forest, other Federal, county, and municipal 
lands. Timberland on the George Washington and Jefferson Na- 
tional Forests totals almost 1.5 million acres and accounts for 
three-fourths of the timberland in public ownership. More than 
half of all the public timberland i s  in the Northern Mountains 
and accounts for 43 percent of the total. The military holdings 
of Quantico Reservation, Fort Pickett, and Fort A.P. Hill 
represent most of the other Federal timberland. The State for- 
ests of Pocahontas, Prince Edward Gallion, Cumberland, and 
Buckingham-Appomattox account for most of the State-owned 
timberlands. 

Sawtimber Stands on the Rise 

Since 1 977, stands classified as sawtimber increased from about 
6.4 to more than 7.3 million acres, or by 15 percent. This in- 
crease took place in all Survey Units except the Coastal Plain, 
where area of sawtimber stands declined 3 percent. Area of 
poletimber stands decreased from 6.0 to 5.1 million acres, or 
by 1 5 percent. The amount of sapling-seedling stands dropped 
from almost 3.4 to only 2.8 million acres, or by 17 percent. 

The remaining area of about 198,000 acres was classified as 
nonstocked, down from about 253,000 acres. 

By species group, the trends by stand size are similar to those 
for all timber except in softwood poletimber. For softwoods, 
poletimber acreage increased. Th~s increase, however, was 
largely on forest industry land, where acreage of softwood 
poletimber has increased by 97 percent since 1977. Growth of 
pine plantations established 10 to 20 years ago by forest in- 
dustry has caused this increase. Area of poletimber softwoods 
decreased on NlPF and public lands. Stands of sapling-seed- 
ling softwoods decreased in area on all major ownerships ex- 
cept public, where they increased slightly. Area of sawtimber 
softwood stands increased on NlPF and public lands, but de- 
creased on forest industry land. For hardwoods, sawtimber 
acreage was up across all major ownership categories. Area of 
hardwood poletimber stands decreased in each major owner 
category. The area of hardwood sapling-seedling stands de- 
clined on NlPF and public lands, but increased on forest in- 
dustry lands. 

Less Timberland in All Broad Forest Types 

Forest Inventory and Analysis often categorizes timberland in 
the Southeast by three broad forest types: pine, oak-pine, and 
hardwood. Pine types are those stands in which pines make 
up more than 50 percent of the stocking. Hardwood types are 
forests in which hardwoods comprise a plurality of the 
stocking, except where pines account for 25 to 50 percent, in 
which case the stand would be classified as oak-pine. In Vir- 
ginia all three broad types lost acreage between 1977 and 
1986. The hardwood types dropped by 2 percent and cur- 
rently total 10.4 million acres, or two-thirds of the State's total 
timberland. The pine types also lost 2 percent and fell to less 
than 3.4 million acres, or about one-fifth of the timberland. The 
largest decrease was in area of oak-pine, which fell sharply 
by 1 3 percent to 1 .7 million acres. 

The type reductions were not uniformly distributed across the 
State. More than half of the decrease in pine type acreage 
took place in the Northern Piedmont. In contrast, the South- 



ern P~edrnont and Scjuthern Mountaint experienced \light in- 
creases in plne isrest tvpei. The gain\ In the Southern  ic2ou~- 

tarns can be attributed to rncreaieb rn area ot white pine 
those rn the Southern Piedmont are marn l~  tncrea-ei in lob- 
ioliv pine piantatlor; acreage Hardmood acreage decreaicd 
btateth, rde e ~ c e p t  in t h e  Southern Predn~ont, where rt remained 
relativelv itable fi ie large\t decrea~e rn hardt~iiod toreit tcpcl 

occurred rn the Coa>tai P i a r ~ ~  \%here r r ta r i~  halt of the ciec reaic 
took place C'ncjer/~ ing cauw-? incldde more ~ n t c n s i ~ c  r?-~a:~liqe- 

ment ror pine, -uch as :rmi-rer i t a d  in~proien:cnt {TS l  anif 
stand coni.eriii>n, anci increaietl iit~!rzation ot tne harilwor~d 
rewurce there Reductrons in area ot oak-pine tvpe IooL pi,~c c- 

rn all .egrc-nb o i  Llirg~nla bqore than one-tourtk tzt thc iiak- 
pine acreage 1~)"s \%a4 located in the Vorthern F'ivcjn;or7t 

Sottwood t;pe acreage, in part~cuiar, can hc maintained, e x -  

panded by artit~cial regeneratmn, or perpetuated th rough  cn- 
hanced natural regenerat~or.i, as prrit iclecf hv brrgln~a'i) ieccf tree 

lab Sir,ce 7977, the area in pine piantatroni 1ncrea5rd bti 72  
percent to almost 3 2 miii~r;n acres Tj?i",igure ~ o u / d  hc Pighcr 
~f tt included nearlv $-ll!,ilOO dCies hc%\, in~ c"i,rcirnce o t  piant- 
ing or seeding hut clas~ified '3s an oak-p~ne o r  h13rcIi~ood i ~ r 3 ~ '  

because hardwoods currentlt constitute more tkrn 50 percent 
of the stocking Eventuailv, many of these acres w ~ i i  recanter the 
plne type ciass~i~catlons it t h e  harcfwood\ are conrrolieti In 
conjunction wtth the large increase in piantcd pint.&, the <3rc3_.;i 

of natural pgne stand5 dropped bc L 1 percent to  {cis than 2 L 
rnrllron acres 

Among the broad foreiit t i  pt"k certain ipecliic t r i rc4 t  t \  ptli 
changed s~gntfrcantiy Most notahic. i s  the large p r n  in arc-1 
of toblolly pine torest t y p e ,  ~\/hrch increased bv nc,jrly 1 "3,r i i i i :  
acres, or more than 7 2 pertent. A l r ~ d c l \  the most precdlcnt 
pine type, iobioiiv now account5 tor ,iln2o\t 1 8 o f  t h e  3 3 n-iii- 
Iron acres ciassri~eti a\ iotr\vor>d torest type& Loblc)ilv 15 ,-;g,r~n 
approachrng the 2 million acres measured in the e,~rirest iur -  
vey of 1940 Lobloilv steacf~lv declineti to a l i - ) ~  ol. dbout : 5 
r n ~ l l i o n  acre5 In the third iurvev or 1966, but. has stnce in- 
creased gradually due to plantation estahlrshment with the 
species in the Coaital Plain and Piedmont 

The second most abundant pine tvpe I\ C'rrgtnia pint. H<:~\cl~cr, 
V~rgtnra pine type d\.*/~ndied by l89,OOO acres to 7 il rnii/ii,n 
acres In 1940, Vlr;;~nra pine covered a<  much ;icrtldge ,is thca 
loblolly type, but ha i  continued to decreaie esc I) suric>t 
per~od 

The most severe d e c i ~ n e  in torest t i pe  acreago b,is bclclf? i r ~  

shortleaf ptne In 7930, shortledt pine riialed Iobicii1.y anri L'r:- 
grnra prne in extent, but no\% ooccupiei o n i v  747 i i 0 O  ,I( re\, 

haclng dropped 49 percent sincr 1977 Area ot ikoreieat t~ 13c. 

rs decl~nrng throughout the Southeakr T\, p~:icd t-i.4 c l r  
growth rate%, shortleaf is ieidorn replameti filter kariest h,lrii- 

woods often repface shortleaf >!and\, rir the area i b  i o n i i x r r ~ t i  
to iobloibv pianbatloni 

Wit-hln the hard~ttoocl group, each ~ncl~vicltiai tore-[ i b  pe c* tjleWi- 
enced some decline in area The predominant tvpe t7y tar re- 
rnarns oak-hrckori,, reoreicnt~nq 9 T rnlliioi-i or t h e  10.4 mrl- 
!rot> acres clasitiied as ~ ~ ~ c ! L v ( I c > ~  The oak-gum-ct pre\i i\ pe 
w~fh 31 1,000 acres rs next, i<~iilovked h \  elm-aih-ct:tion?,aoc,ci 
w1il-t 388,000 acres 

Softwood Inventory Volume lip 5 Percent 

C l t  the 2 3 hrllron cubic feet rii growing-ktock Intentory in 
Vrrg~nia, cline-tc)urti~ i i  iott~bood Sot t~ood rntentan has in- 

creaieci t r c m  7 6 to 4. 9 b i i i i ~ n  cuhrc feet since 1977 

"tithough sorttwocf ~o l t i r i ?~  r i l ~ v ~ ~ a s ~ d  in f o u r  or t h e  t r b e  5ur-  
vev bni t i ,  iottwood L o J L ~ ~ ~  in the doaqtal Piarn actuatit, de- 
creased 3 percent. Ftirthcrn?orc this dec*ea\e foilo~vs airnost 
a 2-percent decline rec i~ rd td  between 1966, and 1977 Al- 
though t h e  Coactal Plain l i ~ t  yome scittvwoi>d acreage, t h e  i ~ q -  
uidarlc;.: c i r  older %;ancis iauieci moit  nt the decrease In 
&oft\~e;ori t oiiime The Ccic~5tiii Plain remar n i  :he major iott- 
wt~c,d region in V~rginra and current!\ ,lccounlc for airnoit 40 
percent ot Vrrgin~a's soth~ooti  ~ o l u m e  Wclarjv one-haif or the 
*cittwoixi gainit occ u r r c d  in the Southern Ptedrnont as a resuit 
i i i  increases In t h e  voiun?c. or it~bicili\, plncl i i ~ 1 4  garn was 

cioieiy tollo~ed b\, tht-lie rn the So~ithern blountaini, which 
iuppirerl more than one-third of the Increase LZihrto ptne voi- 
ume accounted for mo4t of i h r i  rncwaw 

Softwoti~i inLentory increased rn ail i~~vnershrp categortes The 
least gain was on NIPF land, ~vhtsre ~o iu rne  rclhe_l less than 1 
percent 01 the  tac:r>rs rnh~h~trng i c i t t ~ x i i r x i  c8olurnc acc umula- 
t ion on [h i?  owntrshrp, ont i  1s that t!mherl;ini! tfrversrcm to 

other ianti  u ~ e i  occurrcci ,2;imciit cntirclv In the VIPF categork 
fiere, cirvcrsicini trom iirnbt-r!<~n<f t l isproport ion~~teI~ tnvorccl 
scliitvcioti t t r ) ~ "  St~tl!i, iiln-ic,st -4 2 t-ti!lion cuh~c teet, o r  -1  per- 
cent ot the. %otti\/ood voIiiri.i~\ 1s on NlPf lands Thc 1aigp.t 

gar0 took p l r r c t l  on ~ j r c ' ~ ~ i  c on!rollcd b; forest indust::', whcr;~ 
tciiuxc in< ;cl , i i i lc j  24 pcrc en: to 1 1 I?ri[inn cuh~(  feet 0 1 1  p ~ h -  
Iri !ar7(14, inc rtiaiixi 113 totf\\ood L O I U I T I C  <I:TT;I~C~ 1 7 pcrc t.nt 
arci tot,ilcij 0 6 i ~ ~ l l i o n  c uh~c reet 

Figure 4.-Volume of sofltvood growing \tack, by tree diameter, 
1966, 1977, and 1986. 



For ail ownershrps combined, softwood volume rose in each Hardwood inventory Volume Up 1 1  Percent 
d'ameter ciais except the Z-lnch ' 1  In the 2-inch i p  Virginia, three-fouithi of the grow! ng-stock inventory 1s 
class, ~o lu rne  of softcvood growing stock decirned 4 percent. 

hardwood. Since 197;", t h e  inventory of hardwood growing 
The turnaround in the  12-inch class reflects a high rate ot re- 

stock has inci&ased by cublr feet to r 
rnoval from the ciass and low ingrowth into the class. In fact, 

brtf~on cubrc feet 
sofk.lioods rn the  diameter classes 12-lnci-ies and below account 
for ttvo-thirds of Vlrg~nra's softwood removals For the  past 

Although hard~ood  volume was up in ail regions, the srnail- 
three i u n / ~ Y ~  Vrgin'a. the 8-lnch diameter i n  eit increase was in the Coasta/ Piain and the largest increase 
has cons'stent'~ contained the most and to in the Southern Mountains and Southern Pledmant Together, 
do so. I' fact. the increases n the 6- through IO-lnch classes these latter regions accounted for two-thirds of the increase 
were airnost entirely supported bv forest rndustrv iands 

in hardwood growing-stock volume. 

The softkvood growtng-stock inventory includes 7 7.5 br if ion Statewide, volume increased in the 10-inch and larger diarne- 
board feet of sawtimber, from 16'6 bi"'on In l ' )"  Even ter but decreased in the 6- and 8-inch (f ig 3) .  
though the volume of sawtrrnber in the  Coastai PIarn decl~ned, 

These changes correlate with the aforernent~oned increased 
"ls region 45 percent of Virginia' 'aczt'mber The acreage of sawtimber stands with this l a r g e  bulidup in hard- 
dlstributton " Increases '' sohood sawtimber Survev wood inventory it would appear that  hardwood demand 1s be- 
generally t''$ of growing stock "" t'' South- low resource c a p a h ~ ~ i t ~ e ~  Although partiallv true, there are 
ern Mountarns provided nearly one-half of the increase and 

other reasons for the low utilization of the hardtvood resource. 
the Southern Piedmont more than one-thlrd. 

Stand accessibllrty and operabrlrty problems, along with rn~xed 

By ownership, softwood sawt~mber decreased 3 percent on 
areas controlled by forest industry-, vet increased 6 percent on 
NIPF lands and 1 2  percent on pubiiclv owned areas. More than 
three-fou~hs of the gains In softwood sawt~nber were on NIPF 
land. The decrease in sawtrmkr on forest industry lands 1s due 
to shorter rotations and conversion of older natural stands to 
plantations. 

Figure 5.-Volume of hardwood growing stock, by tree diameter, 
1966, 1977, and 1986. 

specles composrtron, are barriers ~nherent to hardwood stands 
For rnstance, the consumer market may f a ~ o r  only select spe- 
cies from a mixed hardwood stand, whtch leaves the remain- 
ing volume relatively unmarketable. Even landowner attitudes 
or restrictions affect the uti t izatron of th~s resource. 

Bv ownership, hardwood volume rose In all categories. Cur- 
rently, 79 percent, or 13  4 billion cubic feet: of the hardwood 
voiurrle in Vtrginia rs on YlPF land, three-fourths of the m i -  
ume increase occurred there also. The smallest gains in hard- 
wood volume were on areas controlled by forest industry. On 
these lands, hardviood volume ~ncreased by 7 percent to 1 . I  
b~llron cubic feet. Hardwood growing-stock volume on pub- 
Ilc lands ~ncreased 7 5 percent to almost 2.6 btllron cubic feet. 

The total inventory of hardwood growing stock in V~rglnia in- 
cludes nearly 50 brlllon board teet of sawtrmber, up 19 per- 
cent since 1977. Hardwood sawtimber increased on al l  three 
ownership categories; four-frfths of the increase was on NlPF 
lands. Hardwood sawttrnber volume rose by 20 percent on 
NIPF lands, by 18 percent on publrclc owned areas, and by 
oniv 12 percent on lands controlled by forest industry. The 
drstr~butron of these sawt~mber increases by Survey Unlt was 
simrlar to that of total growing stock, w ~ t h  the smallest garn In 
the Coastal Plain and the  largest rn the Southern Mountains 
and Southern Ptedmont. 

Yellow-Poplar Is  Dominant Siplizcies 

Although both hardwood and s o f ~ o o d  volume rncreased, the 
changes differed among rndrviduat species and some actuaify 
deciined. 

In the hardwood group, the  various oak specres collectively 
account for about one-half of the colurne However, vellow- 

popfar rs the most abundant ~ n d i ~ t d u a i  species In Virginla, 
with almost 2.9 b ~ l l ~ o n  cubrc feet (Fig. 6). Yellow-poplar ac- 
crued the largest garn of any s~ngle specres in V~rglnra, increas- 
{ng bv 51 5 million cubic feet, which accounted for 29 per- 
cent of the total hardwood volume increase. The second most 
abundant rndlvldual hardwood species is  chestnut oak, wrth 2.0 
btilron cubic feet, accountrng for 13 percent of the overall rn- 



place in amount of softwood volume. Other softwood species 
losing volume were pitch pine, cypress, spruce and fir, and 

The number of sapling trees between 1.0 and 4.9 inches d.b.h. 
has declined from 10.2 billion in 1977 to 9.1 billion in 1986. 
This is the first decline measured in total sapl~ng numbers in 
any Virginia survey (table 1 1 ) .  

HICKORY 

5 0 0  - 
TUPELO AND BLACKGUM 

P 

By major species group, softwood sapl~ngs declined by 17 per- 
cent to 1.3 billton trees. The drop In small softwood numbers 
is a sequel to the decline measured In 1977. Yellow pines 
accounted for most of the decline in numbers of softwood 
saplings. The overall decline in acreage of pine forest types, 
especrally in the 0-10 year age class, and the higher propor- 
tion of pine stands now in plantations are factors affecting the 
decrease. Many planted pine stands contain fewer softwood 
trees per acre than do some naturally regenerated pine stands. 
The number of softwood trees declined in the 2-, 4-, and 12- 
inch diameter classes but increased in the others. More than 79 
percent of the increases in numbers of softwood trees oc- 
curred in the 6- and 8-inch classes. Forest industry lands ac- 

Figure 6.--Change in volume of hardwood growing stock, by 
species, 1977 to 1986. 

crease in hardwood volume. Altogether, the soft maples in- 
creased to 1.2 billion cubic feet and accounted for 20 per- 
cent of the total statewide increase in hardwood volume. Of the 
hardwood species decreasing in volume, hickory dropped by 
3 percent to a current figure of 1 . I  billion cubic feet. Also 
noted was a 1-percent decrease in the composite volume of 
other red oaks to less than 2.5 billion cubic feet. Elm, syca- 
more, and magnolia also declined in volume. 

In the softwood group, loblolly pine continues to be the most I 
prevalent species with 2.5 billion cubic feet, or more than 
NO-fifths of the total inventory of softwood growing stock (fig. 
7). Loblolly alone accounted for 42 percent of the increase in 
softwood growing-stock volume. Virginia pine, as the second 
most abundant softwood species, showed a decline in total 
area, but actually increased in total volume to 1.8 billion cu- 
bic feet. Virginia pine supplied 20 percent of the overall in- 
crease in softwood growing-stock volume. Since 1977, white 
pine volume increased by nearly one-half, reaching more than 
0.5 billion cubic feet. White pine now has the third highest 
softwood volume in Virginia and contributed 29 percent of 
the overall increase in softwood volume. The largest decrease 

OTHER YELLOW PINES 

in volume occurred in shortleaf pine, which dropped by 30 Figure 7.--Change in volume of softwood growing stock, by species, 

percent to 0.5 billion cubic feet. Shortleaf pine fell to fourth 1977 to 1986. 



Table i I  -Number ot live softwood and hardwood trees on V~rgio~a's timberland, hu d~amete r  and ownershtp c lasses, 1986, 
and change bet~veen 1 977-1 986 

All ownershipi Publrc Forest rndustrt '  Clther p r t ~ a t e  

c [ass lnventorv C h a n g e  Inventory Change I n t e n t o r t  Change Inbenton C h a ~ g e  
198b 1377-1 986 1986 197;-1986 1986 1977-1 986 1986 197--1986 

HARDWOODS 
o n  m~l l ton  trees) 

a Including inventory on lands under long-term lease. 

counted for most of these increases. The progression of ear- 
lier pine plantations established on forest industry lands has 
fueled the increases In poletimber and small sawt~mber-s~ze 
trees. Forest industry lands experienced declines in the 2- and 
4-inch softwoods as well as those 12-inches and larger. On 
NIPF lands, the number of softwoods decreased in each of the 
2- through 8-inch diameter classes, with significant gains oc- 
curring only in the 14-inch and larger classes. On public lands, 
the number of softwoods actually ~ncreased in the smaller di- 
ameter classes. One reason for this situation is that a higher 
proportion of the softwood acreage under public ownership 
exists as natural pine stands than it does on either private or for- 
est industry lands. 

For hardwoods, saplings declined by 9 percent to 7.8 billion 
trees. This is the first downturn for Virginia in numbers of small 
hardwoods, reversing a long upward trend. Hardwood tree 
numbers decreased in all diameter classes 8 inches and below. 
Conversely, numbers of hardwood trees increased in all diame- 
ter classes 10 inches and above. Almost half of the increase in 
hardwood numbers were in the 16-inch and larger diameter 
classes. On NIPF lands, hardwood numbers went down in the 
2- through 8-inch diameter classes. On the other hand, hard- 
woods increased in all but the 8-inch class on forest industry 
areas. Much of this increase in small hardwoods is due to the 
overall young age structure of forest industry stands, including 
plantations. Hardwood numbers on public lands declined in 
the 2- through 6-inch classes and increased in the 8-inch and 
larger classes. 

Forest Biomass Totals 35.4 Billion Cubic Feet 

For decades, measures of growing-stock and sawtimber vol- 
umes were sufficient to gauge the timber resource. Tree utili- 

zation, however, has improved as more and more products are 
made from chips, fuelwood use has increased, and technol- 
ogy has advanced the yield of conventional products from 
trees. These changes create interest in estimates of the entire 
timber resource in terms of forest biomass (appendix table 22). 
Such biomass is composed of conventional growing-stock 
volumes, sapling volumes, and volumes found in stumps, tops, 
and limbs. Cumulatively, the aboveground biomass in Virginia 
totals 35.4 billion cubic feet and equates to 1.4 billion tons. 
Biomass averages 88 tons per acre of timberland. 

Virginia's growing-stock inventory totals almost 23 billion cu- 
bic feet; yet, nearly 2.4 billion cubic feet of additional mer- 
chantable volume exists in non-growing-stock trees. These are 
trees that failed to qualify as growing stock due to rough form, 
species, or excessive internal cull. In addition, saplings con- 
tribute another 4.2 bill ion cubic feet to total biomass. The 
amount of volume represented by stumps, tops, and limbs to- 
tals almost 5.9 billion cubic feet, one-fourth of the growing- 
stock total. Altogether, these sources of volume add nearly 
12.5 billion cubic feet to the growing-stock base. Hardwoods 
account for 83 percent of this additional volume. 

Net Annual Growth Decreases 

Since 1976, total net annual growth of growing-stock trees 
has decreased from 823 to 802 million cubic feet. Declines in 
net volume increment were measured for both softwoods and 
hardwoods. 

Softwood net annual growth dropped from 247 to 229 million 
cubic feet, or by 7 percent (fig. 8). Softwoods account for 29 
percent of the current growth total. The softwood growth down- 
turn follows a 28-percent increase measured in the previous 
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Figure 8.-Net annual growth and annual timber removals of 
softwood growing stock, 196.3, 1976, and 1985. 

survey. By ownershrp, net annuaf growth o-i sciftwt~ods on tor- 

est industry land ~ncreased b) 24 percent between iurvevs to 
65 rn~i l lon cubic feet. In contrast, softwood grovtith on "UIPF 
lands decreased by 16 percent to 138 r n ~ l l ~ o n  cubrc teet On 
public lands, soitwood growth decreased to 1 ti m~l l ion  cubic 
feet. 

There are manv factors involved In the oa/c~rali sott\voc>d net 

grouith decl~nes, and similar declines are occurring in other 
Southeastern Stater;. Some of the  causes rdentri~ed are 1045 o? 
timberland, h ~ g h  mortal~tv, and a slowdown ~n the growth 
rates of surtivor trees {Kntght 1987, Shett~eld and others 1985; 
Although V~rgrnra's regeneratron rates have ~rnproved im- 

mense/\, ~nadeyuate regeneratron durrng the 1360'5 i s  another 
factor affect~ng the current sottwood growth decline The In- 
crease in softwood growth on foreit indui trv lands, rn tace of 
declines elsewhere, appears to be related to a gain in timber- 
land and more intensrve management practice< 

Soiwoods accounted tor 206 rnriiion  cub^ tczet, or 4 3 perctlnt 
ot the total net annual removals rn Virginia The reiationihip 
between ssfrwoocd growth avd removals has been fair ly trghr 
during rise lact three remeasurement perjods. In 1965, remo'v- 
als exceeded growth by 15 percent. Due to increased planting 
efforts, that sstuation war reversed by 1476, %hen grottth C X -  

cleeded removals Cr) 2 0  percent. Today, sottv~i>od grsv, t h  
exceeds rernotais bv 1 1  percent, and since removal5 have 
increased by less than 1 percent from 1976, a farrlv stable 
situation 1s indicated. How/ever, In t h e  Coastal Plain, a ma- 
jor sofbvood-produci ng region, remot als of softwoods exceeded 
growth by I5 percent. 

For hardt%oods, net annuai grc-~wth ot grolvtng stock decreased 
tram 576 to 573 rnll/ron cubic feet ifrg. 91. Hardwoods ac- 
counted tor 71 percent ot the total net annual grovvth in 
birginra Tkls slrqht declrncr halts a long upward trend in hard- 
wood growth in G Irginra The reductions in net growth ot kard- 
$%sod grow lng stock are conier.vative becauie a hrgher propor- 
tron at the tree5 ctah c ia iwd as growing stock In thts survei 
than In the p:e\ I O U \  one To atord anc ettects from the  in- 
crease In grczwing-\lock c/ass~ttcatnon.r, a comparison of the 
grii\lcth rn the  merchantabir pc~rtion c>i  ai l- l ive hardwoods 5 0 
~nches d b h and targer pro\ ~ d e i  a better measure of change 
Bawd on ali i ~ v e  hard~voods, grouth acruaily decreased bv 1 0  
percent, :ram 656 to 593  rnril~on cuhrc feet BL ownership, 
net annuai groi%tja nt at/ live 5 0-inch and larger hardwood< on 
"lore~t i ndu j t rb  mias dt-mn 9 percent to less than 45 millton cu- 
hrc ieet Net annuai  growth ot hardv~oocls on hlPF land5 dc- 
creased i 1 percent to il.Ci"31llillion cubic  feet Hard~aood 
growth can puhlrc l~ owned areas declined the least, 4 percent 
rt> 79 rnriiron cubic teet C~hviouilv, the bulk of the hardwood 
g r ~ w t h  and the gredkst decfines occurred on hIPF lands 
Returning to ing stock, hardvtocd rernocals. amounted to 
274 rnrll~on cubic feet, less than one-halt the grouth of 
hardwood5 However, not all c>t i h r i  exceis 1s available or 
dccesi~ble About 80 percent ot the excehs I< located on NIPF 
land and the remarrider rs on public [and 

Measur~ng growth on '2 per-~icre tra61.l preccnti land use 
changes in the t~rnbcrland base iron1 rntluencrng growth 
comparisons Average net dnnual growth per acre of a l l - i t ve  
trees In Virginia has dropped trctn-i 57 ttr 5 3 cub~c feet. 

NET ANNUAL GROWTH 

EGG ANNUAL TIMBER REMOVALS 

1965 1916 i985 

YEAR 

Figure 9.-Net annual growth and annual timber removals of 
hardwood growing stock, 1965, 1976, and 1985, 



Regionally, net annual growth per acre was hrghest In t h e  
Coastal Plan with 63 cubtc feet and [owest rn the Northern 
ivountatns at 35 cub~c feet. Growth rates approx~n-ratci-d the 
State average rn t h e  remaining regrons. Per-acre growth de- 
creased rn four of the five Survey Units, cv~tjt onit the South- 
ern (ti1ountains showtng an overall Increase 

The s o f ~ o o d  component of per-acre growth fell bv 6 percent. 
Bv stvnershlp, softcvosd growth per acre decreased bv 8 per- 
cent on puklrc and 13 percent on NIPF lands. In contrast to 
these declines, s o f ~ o o d  growth per acre was up 14 percent on 
forest tndustry land (fig. 10). This rncrease aidas due I, part to 
the younger aderage age of softwood stands and htgher propor- 
tion of piantatlonr; on forest I D ~ U S ~ T ' ) ~  !and than on NIQF or 
public lands. Per-acre softwood growth was down in the Pled- 
mont and Vorthern Mountains, but increased 3 percent rn t h e  
Coastal Plan and 25 percent in the Southern Mountarns. R a p d  
growth In loblolfy pine plantations rs responsible for the in- 
crease in the Coastai Plain, whereas growth of whtte plne rs re- 
sponstble for the boost in softwood growth in the Southern 
Mountarns. 

The hardwood component of per-acre growth fell by 6 percent. 
Although hardwood growth per acre was down on each of 
the major ownershfps, the largest decline was on forest indus- 
try land where average hardwood growth per acre was down 
15 percent. This decline resulted from ernphas~s on softwood 
management and conversion of some srtes to ptne. O n  NIPF 

SOFTWOODS HARDWOODS 

FOREST OTHER 
PUBLIC INDUSTRY PRIVATE 

I 

1976 19% 

YEAR 

land, hardwood growth decreased by 5 percent; on public 
ownershrpr, rt aaas down b:, 3 percent. Hardwood growth bias 
down everytvhere except In the Southern Mountains, where tt 
was up 6 percent. Another factor affecting the decline rn harb- 
wood growth ts the tnaruring of the  hardwood resource. 

Tabie fil summarizes the  various components of growth. Ket 
growth 1s gross growth rnrnus rnortal~tv. Gross grotvth consrstr; 
of survrvor growth, rngro~th, growth on ingrowth, growth on 
remsvais, and growth on rnsrtalitsi. Survtifor growth 1s the vui- 
urne increment on trees thatare 5.0 lnches d.b.h and larger 
at rite begrnnrng of the  year and survlvrng untri year's end. Dur- 
ing the last remeasurement period, survivor grotvth accounted 
for 86 percent of gross growth, Ingrowth IS  the net ~olurne ot. 
grovv~ng-stock trees crossing the 5.0-inch d.h.h. threshold dur- 
ing the \ear; any subsequent growth on these trees during the 
year 13 considered as growth on ~ngrowth. Together, these two 
components account for 13  percent of Vtrginia's gross growth. 
Gromth on rernovais is growth on trees before they were 
harvested, and growth on mortality represents any growth on 
trees prior to death. Together, these two components provided 
the remaining 1 percent of gross growth in Virg~naa. 

Mortality Up 

Since 3 976, net annual mortality of growing-stock trees In- 
creased from about 120 to 163 miilion cubic feet. 

Softwood mortalrtv increased 16 percent to 72 rnrllron cubkc 
feet and reduced potentla1 net  growth of growing stock by 24 
percent. Although softwood mortal lr)i increased, it was pro- 
portionate to the rncrease in inventorv voiurne, wh~ch ~nd i -  
cates that softwood mortal~ty rates have been reiat~vely stable. 
The leadrng ident~frable causes of death to softwoods were rn- 
sects and supgresslon, accounting for 26 and 19 m~ltron cublc 
feet of rhe mortai~ry, respectitely Sofmood mortat~ty declined 
sltghtly In the Southern Piedmont but increased elsewhere. 

Hardwood mortafnty climbed 59 percent to 91 rnrll~on cubrc 
feet and reduced potential net growth of growing stock by 1 4 
percent. Hardwood mortal~ty was up substantially more than 
the corresponding tncrease in inventory. The increasing age 
and density of the hardwood resource rs part~ally respons~ble 
for the rnortal~ty increase. The leading rdent~fiable cause of 
death to hardwoods was d~sease, resulting rn 36 rn~ l i~on  cubrc 
feet of the rnortairty. Weather and suppression were the next 
biggest contrrhiitors to hardwood mortairtv at 14 and 1 1  m ~ l -  
lion cubrc feet, respectively Hardcvood rnortaiity ~ncreased 
statewide, but hvo-thirds of the  tncrease occurred In the  Moun- 
tain regions. 

Figure 48.-Net annual growth of growing stock per acre, by 
ownership class and species group, 1976 to 1985, 



Table Ill -Annual components of change In the volume of growrng stock on Vtrg~n~a's timberland, b~ Survev Unrt and species group, 1985 

S u r v e ~  Unit  
Gross - 

and 
growth St 

species group a 

Components of growth 

het 
Mortalrtv Removals 

N e t  
irvtvor Growth on Growth on Growth on gro~vth change 

lngro\\ith 
rowth tngro~th rerno~ats rnortai~ty 

Coastai Plain 
Softwood 130 8 105 5 20 3 1 8  2 3 0 9 2 9  6 101 2 115 9 -14 7 
Hardwood 147 9 129 6 1 4  5 9 1 8  3 16 3 131 6 105 0 + 2 6  6 

Total 278 7 235.1 35 6 2 .7  4.1 1 . 2  35.9 232.8 220.9 t 1 1 . 9  

Southern 
Piedmont 
Softwood 85.0 63.7 17.3 1.5 I . I  .4 18.3 66.7 61.2 + 5.5 
Hardwood 147.8 128.3 16.7 1 , O  1.5 .3 14.3 133.5 82.0 1.51.5 

Total 232.8 193.0 34.0 2.5 2.6 . I 32.6 200.2 143.2 + 57.0 f 

Northern 
Piedmont 
Softwood 38.6 29.6 7.9 .6 .3 .2  11.3 27.3 22.8 + 4.5 
Hardwood 112.5 102.3 8.7 .6 .6 .3 14.3 98.2 40.5 + 57.7 

Total 151.1 131.9 16.6 1.2 .9 .5 25.6 125.5 63.3 + 62.2 

Northern 
Mountains 
Softwood 18.1 14.8 3.0 .2 - 1 6 .2  11.9 3.2 + 8.7 
Hardwood 95.9 84.5 10.1 .7 .3 .3 19.9 76.0 20.1 + 55.9 

Total 

Southern 
Mountains 
Softwood 
Hardwood 

Total 

State 
Softwood 
Hardwood 

Total 



Timber Removals and 
Forest Products Output 

Virginla" forests, rn addition to being a major source of raw Sources of Timber Removals Data i 
material for both the South- and mid-htlantrc regronal forest 
product rndustr~es, prov~de for many nontrmbe: uses. These 
~nclude wildl~fe hab~tat, esthetic enjoyment, and outdoor 
recreation. Nonconsumptive uses wi/I 1 1  kely Increase In the 
future, pfactng additional demands on Virgrnra's forests. Al- 
though other uses are tmportant, this chapter addresses only the 
timber products output of V~rg~nta's timberland resources. 

Timber-related industries contribute significantly to the State's 
economy. These industries are the leading employer group 
in Virginia, and they generate an annual payroll second only 
to the chemical manufacturing industry. In 1 984, I ,364 
establishments engaged in some aspect of forest products 
manufacturing. These firms employed more than 54,000 work- 
ers and supported an annual payroll in excess of $91 7 mil- 
lion (U.S. Department of Commerce l 986). Roundwood tim- 
ber products accounted for more than 48 percent of the total 
value of all major agricultural products produced in the State 
during that year. 

Append~x tables 3 6 4 0  provlde est~mates of annual timber re- 
movals and product output for the perrod between 1976 and 
1985. Informatron presented rn these tables was der~ved from 
several sources. Total annual volume ot trees removed from 
timberland, as weif as the volume of removals assoc~ated with 
t~mberfand diverted to nonforest uses, was estimated from the 
remeasurement of permanent ground samples. 

Estimates of annual wood receipts, product output, residue 
production, and residue disposal were obtained from mail 
canvasses of all primarv wood-using mills in the State. 
Canvasses of pulpmills within the State have been conducted 
annually since 1960. Mail canvasses of other primary wood- 
using plants were first conducted in 1965 and again in 1967. 
For years corresponding to the latest survey period, this infor- 
mation was collected for calendar years 1976, 1978, 1980, and 
1984. Values in appendix tables 36-40 are composite aver- 
ages of the latest four studies. 

Photo courtesy of the Virginia Department of Forestry. 
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Average rates of fel led-tree urr i ~zat-ron were ohta I ned from mea- :voo$s Satt\+aa~d ne t  annuai grottth exceeds removal5 bv i i 
surewenti collected at active logging operattons throughout percent, and hardiuuod growth s t t l i  exceeds removals b y  
the State These rates uere applred to rernmals data from per- about 2.1  
manent plot remeasurements to esii mate the volume of log- 
ging iiith the portioni BY on'nershp. 73 percent prowjng-riock r e m ~ ~ ~ a ~ 5  

of grocving-stock trees har\.,eited for products. Loggrng reildues from NIPF land, 22 clercent from forest rndiiitri land, and 3 

include ;he merchantabic ponlons of who/e grobvlng-<iock WKe"' P''"~ Ian'' ' l n i c  ')"'~ a'huai iemoiaii  

trees destruved durlng the course or timber har*~ei:ing opera- growing stock ha ie  cieciined on both pahlrc and %iPF land5 

tmns and n o t  used. bv 51 and 5 percent, respct-trvelt~, hut h a ~ e  increased i->t 3;) 
percent on forest intikiitri. land\ Ihcse trends viere itirnrlar for 

Flnaiiy, estimates of total fuelwood use, and tueiivood cut trrlm iotrboi'd' and hardir"od' 1 
noniorest land are based on tindings reported bv Skog and 
bt'aterssn ( 7  986) The Droportian or total fuei\nood rernovali B t  tree size, t h e  pri~portr i~ns or qroiwing-stock revtotal i  friarii 

tram timberland was determined from plot remeasurement paiebmher, i rnai i  iawtin-rkier, ;jvd large sawtimber trees h a ~ e  

data rernatned ak~out  the "imp iiilCe the last i u r tey  

Annual: Removals of Growing Sfcbck Decline "lmber Utilization Improves 

Annual grow~ng-itock removals oi al l  species aceraged 48C 
rnifi~on cubic teen between 1974 and 1985 (appendix table 181 
This repre\ents a decline o f  about 3 percent slnce t h e  previ- 
ous survey period Sottwocid removals rernarned tairlv constant 
at 206 rnifl~on cuhtc teet Average annual hardwoc->d remob- 
als were  down by 1 T rntliron cubic teet, or 6 percent, and ac- 

counted for all st the decl~ne 

Since 1976 the refatronihtp between growth and removals 
has remaiced about the same for both softwoods and h'ircf- 

Srnce 3 9761, 85 percent ot ali ioftcvood and 62 percent ot ,I!' 

hardwood gri>ih~np-itock r e r n o v a l ~  have been used tor ~ndus- 
triai roundwood products lappendry table 38) Wher7 al l  
specres are cornbrned, 77 percent ot total growtng-stock remoi - 
als were uied to: inclu~triat products Another 9 percent ot 
growing-stock rernt~vals were u3ed tor residential luelnood, 
bringing the total util ircti portion CII growing-stock removals 

to 80 percent toggrng resrdue~ assczc~ated with timber har~est- 
ing operatroni ;~ccciunted tor 4 perc en: c i t  al t gram tng-stock 
removals The rern~ilnrng 7 1 percent ot the annual r en~ova l  ot 

Table iv --~ndustrial output ot V ~ r g ~ n ~ a  i; timber products trorn rounawocid, hy praciutr, species group, and veat 
of survey 

Product Year ot survey 

and 
species group I976 1978 1980 1983 

Saw logs 
Soft:voc\id 
tiardwvod 

Total 

Veneer logs and bolts 
Softwood 
t iardw ood 

Pulpwood a 

Softwood 
t-t ardwood 

Total 

Other industrial 
Soitwood 
Harduood 

Alt products 
S o f ~ ~ o o d  
Hardwood 

Total 

"includes roundwood chipped 



growing stock resuited from 7-51 operations and land use 
changes, where removed trees were not used for industrrai or 
dornesttc roundwood products. Some of the trees on land 
cleared for nonforest use art. strli standtng but are now in an 
urban or agricultural setting. 

Even though growing-stock removals have declined slightlv, 
output of industrial roundwood products has increased since 
1976. This seeminglv csntradictorv trend indicates 1mpro~~3-  
ments rn two areas. These Improvements have extended 
growing-stock stipptfes, and they expiarn why the annua! out- 
put of t i t  4 rn~l l ron cubic feet of roundwood products sur- 
passes the  totai volume of growrng-stock removals hv 34 r n ~  t -  
l ion cubic feet. 

First, more complete uti i tzatron of harvested growing-stock 
timber resulted rn fewer iogg~ng resndues. During t h e  latest 
period, fewer than 42 miliron cub~c  feet of logging residues 
were left In the woods each vear, a reductlsn of 11  percent. 
Although some of the reduct~on was due to the overall de- 
cline tn growing-stock removals, improvements In the utrl~za- 
tion of harvested timber are definitely ~ndrcated. In 1976, 85 
percent of sohwood and 71 percent of hardtliood growrng-stock 
removals were used for roundwood products (i ncludr ng domes- 
tic fuelwood). Since then, these percentages have increased to 
88 and 75 percent, respectively. U"iIizatlon studies reveal 
improvements in utiltzatron of timber cut for al l  roundwood 
products, both softwoods and hardcvoods, and for small and 
large trees. The most significant change 1s a 5-percent increase 
in the utilization of poletrmber-size hardwoods. Atthough the 
most recent ~mprovement In ut i l~zat~on of growrng-stock rnate- 
rial i s  a continuation of trends frorn previous surveys, the mag- 
nitude of change is less than measured between 1965 and 
1976. 

Second, an increasing amount of roundwood products i s  
being produced from non-growing-stock material. In 1976, 
growing-stock removals made up 82 percent of the total 
roundwood product output (appendix table 37). Since 1976, 
only 75 percent of the totai roundwood product output has 
come from growing stock. Almost 5 percent came from cull 
trees on timberland. Salvable dead trees accounted for an ad- 
ditional 5 percent of roundwood product output. Another 15 
percent of the total came from "other sources"-saplings; 
stumps, tops, and Iirnbs of trees on t~mberland; and from trees 
on nonforest land such as in fencer ow^ and wooded pastures. 
Comparisons with data frorn 1 976 rndrcate substantial increases 
in the ut~lrzatron of material From salvable dead trees and t h e  
other sources. Most of the improvement rs related to a larger 
amount of thrs non-growing-stack material used for domestrc 
fueiwood. However, the volume of fueiwoud produced from 
these sources was probabiv underestimated in 1976, and corn- 
partsons of current fuetwood fsgures with prevrous Figures could 
be misleading. 

Interim Trends in Industrial Products Output 

Much of the followtng discussion concerning industrral trrnber 
products output dea!s with the average annual output for the  
period between 1976 and 1985. f he average output of indus- 
trrai trrnber products has increased since 1976, but this aver- 
age change does itor fully reflect stgnrircant increases tn 
product output toward the end of the 1976-1 985 perrod. To 
h~ghiigi-rt some of the Fluctuatrons in annual industrrai output 
during the  remeasurement period, results of industrv canvasses 
for aiariabie years are summartzed in table IV. 

ln table iV, est~mates of pulpwood produced from roundwood 
do not match the output from roundwood publ~shed in annual 
puipcvood production reports. An accurate distinctjon between 
roundnood chtps and resrdue chips sold to pulp companies for 
fiber cannot be made from pulpwood production data alone. 
More accurate estimates of the true breakdown are obtained 
from sawrnrlls and other producers that supply the chips to 
pulp companies. Thrs ~nformatron IS avariable for those vears 
when complete industry canvasses are conducted. Estimates 
of pulpwood productron posted in table IV have therefore been 
adjusted to reflect the more accurate measures of roundwood 
ch~ps. 

Bemeen 1976 and 1980, total industrial roundwood output had 
rncreased by only 7 percent. By 1984, however, annual tn- 
dustr~al output had ~ncreased bv another 22 percent, ~nd~ca t -  
ing that most ot the increased production s~nce 1976 took 
pIace dur~ng the latter half of the survev remeasurement period. 
Softwood output tncreased each canvass year, w ~ t h  an oter- 
all Increase of 30 percent, or 39 rnrl l~on cub~c  feet between 
1976 and W"-)8 Hardwood output dipped slightly between 
1976 and 7 5378, but had increased by 30 percent by 1984. 
Although no Industry canvass I S  aba~lable for 1985, comparr- 
son of forest products tax revenues ~ n d  tcates rndustr~al output 
rn 1985 probabiv surpassed that of 1984. 

Average Annual Saw-log Output increases 

Saw iogs are the leading roundwood product tn V~rginia, 
accounting for 39 percent of the totai roundwood output 
(appendix table 36).  Average annual production of saw logs 
from roundwood totaled 193 mrlllon cubrc feet, an increase 
of 5 percent frorn the estimate In 7 976. Softwoods were 
responsible for most of the gain, as softwood saw-log output 
from roundwood rose front 80 to 88 m ~ l l ~ o n  cubic feet. Hard- 
umod saw-log output also increased-from 109 to 1 1 1 millron 
cubic feet. Another 2 mill ion cubic feet of saw logs were pro- 
duced from plant byproducts such as veneer cores. Use of plant 
byproducts boosted total annual saw-jog outpu";irom all 
sources and all ijpecres to about 200 rnrlllon cubic feet 

The most recent rndustrv canvass rndrcates that V~rgrn~a is  a net  
exporter of softwood saw logs. This 1s a change from 1976 
when soft~vood saw-log imports exceeded exporls bv almost 4 
rnri'l~on cubrc feet, or by 60 percent. About 88 percent of the 
softwood satv logs produced in 1984 were retained for process- 
ing in V~rgrnra. About 52 percent, or 17 rn~l l lon cubrc feet, 



was exported to other States. Almost 10 million cubic feet were 
imported from domestic sources, bringing Virginia's consump- 
tion of softwood saw logs in 1984 to 91 million cubic feet. Vir- 
ginia was a net importer of hardwood saw logs in 1984. In 
all, 7 million cubic feet were imported and about 5 million cu- 
bic feet of hardwood saw logs were exported. Most imports 
and exports were between Virginia and North Carolina, but Vir- 
ginia also traded saw logs with West Virginia, Kentucky, 
Tennessee, Maryland, and Pennsylvania. 

The number of sawrn~lls operating in Virginia has declined from 
452 to 410 since 1976. About 39 percent of all mills now in 
operation had rece~pts totaling less than 1 million board feet. 
Another 45 percent had receipts averaging between 1.0 and 
4.9 million board feet. By region, the greatest number of mills 
are located in the Southern Piedmont. However, nearly half 
of all mills with annual receipts greater than 5 million board 
feet are located in the Coastal Plain. 

Pulpwood Production Continues Upward Trend 

Pulpwood is the second leading timber product from round- 
wood in Virginia. Between 1976 and 1985, annual production 
averaged 163 million cubic feet, an increase of about 9 
percent. Pulpwood accounts for 32 percent of the total output 
from roundwood, and half the pulpwood produced from 
roundwood was hardwood (appendix table 36). Both these pro- 
portions remained about the same as in 1976. 

in addition to roundwood, 59 miliion cubic feet of plani 
byproducts were used for the production of fiber. While this 
represents an increase of 18 percent, the percentage of total 
pulp production from plant byproducts averaged 27 percent 
over the latest period-nearly the same as in 1976. As with 
roundwood, about half of the plant byproducts used for fiber 
was hardwood. When fiber produced from plant byproducts 
i s  added to that produced from roundwood, pulpwood is the 
primary timber product in the State, and accounts for nearly 
half of all industrial production. 

Annual pulpwood production data for individual years between 
1960 and 1985 are depicted in figure 11. These data include 
fiber produced from both roundwood and plant byproducts. 
Over the past 25 years, pulpwood production in Virginia has 
fluctuated considerably, but the general trend has sloped 
upward. In 1985, annual production totaled 3.5 million cords 
(about 264 million cubic feet)--nearly double the figure re- 
ported for 1960. Changes within the industry have resulted in 
the use of a wider variety of species. In 1960, softwoods ac- 
counted for three-fourths of the total pulpwood output. Begin- 
ning in 1966 and continuing through the early 1 970rs, soft- 
wood pulpwood production declined as use of hardwoods 
mounted. Since then, hardwood pulpwood production has ri- 
valed softwood production, and both have increased consis- 
tently at about the same rate. Technological improvements 
such as press drying, high-density pressing, and improved fi- 
ber refining techniques are responsible for greater use of both 
soft- and hard-textured hardwoods in kraft linerboard and other 
paper products. A substantial price differential between pine 
and hardwood stumpage has also contributed to an increase in 
hardwood use as these technological advances have evolved. 

Since 1976, Virginia has remained a net importer of round 
pulpwood for both softwood and hardwood fiber production 
(excluding roundwood chips). Pulpwood production data for 
1985 show that softwood imports exceeded exports by 56,000 
cords, or 43 percent. North Carolina, Maryland, and LVest Vir- 
ginia were the principal sources of softwood imports, which 
totaled 186,000 cords. About 498,0140 cords of hardwood 
roundwood were imported in 1985. Hardwood imports ex- 
ceeded exports by 389,000 cords. North Carolina and West 
Virginla supplied nearly afl of Virginla's hardwood rmports. 
Altogether, net imports accounted for 1 7 percent of softwood 
and 31 percent of hardwood roundwood consumed by pulp- 
mills within the State. 

Nine pulpmills are currently in operation. The opening of one 
new mill in 1979 added 520 tons of pulping capacity, while 
the closing of another reduced capacity by 300 tons. Total daily 
pulping capacity has risen from 7,200 to 8,400 tons, mostly 
due to expansion and renovation. 

I YEAR I 
Figure 1 1 .-Pulpwood production in Virginia, 1960 to 1985. 

Veneer-Log Production Increases 

The annual output of veneer logs averaged 13.1 million cu- 
bic feet between 1976 and 1985, an increase of 19 percent. 
Production of veneer logs is responsible for 3 percent of the 
total output from roundwood (appendix table 36). Although 
overall production has generally been increasing for the past 
two decades, there has been a significant shift in the species 
used. Virginia's first pine plywood plant began operation in 
1965; at that time, softwoods provided only 3 percent of total 
veneer-log production. By 1976, the sofhvood share of veneer- 



log productton had increased to 75 percent. Since 7 976, the 
ratlo of softwood veneer logs has stabrlrred, and averaged 
about 7.1 percent between 7 976 and 1 985. Hard~vood veneer- 
log output has dropped stgniftcantly from that recorded dur- 
Ing the mid-1 960's. The trend stnce 1976, however, has been 
upward. In 1984 hardwood veneer-log production totaled 4.2 
million cubic feet compared with 2.7 million cubic feet in 
1976 (table IV). 

Res~denttai constructton has tradttlonally been the largest mar- 
ket for softwood plvwood, furnrshrng about half the demand for 
sheathing, deckrng, and exter~or s~ding (McKeever and Gary 
1983) For ind~vidual years durrng the latest remeasurement 
per~od, fluctuattons In veneer output have cornc~ded w ~ t h  
changes affect~ng resldent~al construction. Yearly softwood 
veneer-log output In 1984 surpassed the output reported for 
1976 by 82 percent, with most of the Increase occurring In the 
last canvass year Output of veneer logs was suppressed in 
1980. For the Nation, the number of housrng starts, along wtth 
the level of furniture and frxture production, dropped s~gnifi- 
cantly from 1979 to 1980 and d ~ d  not recover to 1979 levels 
until 1983 (Ulrich 1987). 

Since 1976, the number of veneer mills in Virginia increased 
from 10 to 11. Some mills are involved in the production of 
more than one type of veneer product. Two mills are cur- 
rently producing softwood plywood, eight are producing hard- 
wood plywood, and seven are producing hardwood veneer 
(Forest lndustries 1 986). All of Virginia's production of veneer 
logs was from roundwood, and 99 percent of the total out- 
put came from sawtimber trees. The remaining 1 percent came 
from poletimber, cull trees, and other sources (appendix ta- 
ble 37). 

Virginia was a net importer of both hardwood and softwood 
peeler logs in 1984. North Carolina was the source of most 
of Virginia's softwood imports. North Carolina, West Virginia, 
Pennsylvania, and about a dozen other States and foreign coun- 
tries were outside sources of hardwood peeler logs. Almost all 
of Virginia's softwood peeler-log production was retained and 
processed in the State; about 83 percent of the hardwood out- 
put was retained, with most of the exported volume going to 
North Carolina. 

Other Industrial Timber Products 

The combined output of all other industrial products from 
roundwood, which includes poles, pilings, posts, wood com- 
position board, and other miscellaneous industrial products, 
averaged 6.7 million cubic feet per year between 1976 and 
1985, about the same level as in 1976. When output from 

plant byproducts are rncluded, total production durrng the lat- 
est period averaged 14.6 mtllton cub~c feet iappendrx table 361, 
an rncrease of 25 percent. Plant byproducts made up 41 per- 
cent of other ~ndustr~al products output In 1976, but have stnce 
increased to 54 percent. The use of more resrdues for produc- 
t~on of other rndustrial products reflects a higher proport~on of 
compos~tron-board products such as particleboard, oriented 
strandboard, and waferboard. 

Untrl recently, most compositron-board products have tradition- 
ally been used in nonstructural applications such as insulation 
or core stock for cabinets and furniture. With the development 
of waferboard and oriented strandboard, other major uses 
now include floor underlayment, roof decking, and exterior 
sheathing. The desirable structural properties and cheaper 
manufacturing costs of some of these new board products sug- 
gest they will eventually compete in many markets now domi- 
nated by softwood plywood. In the past, composition-board 
manufacturers have relied heavily on inexpensive and readily 
available sawmill residues. improvements in lumber utilization 
technology, increased use of residues for industrial fuel, and 
use of residues for other products could make it more difficult 
to obtain this raw material in the future. On the other hand, 
the abundance of low-quality hardwoods, ideal for the manu- 
facture of some board products, could easily provide more 
than enough raw material to supply a growing industry. Hard- 
woods accounted for only 37 percent of the total output of 
other industrial products between 1976 and 1985. As the 
manufacture and use of composition-board products increase, 
hardwoods will iikely provide a greater share of the output. 

The number of mills producing other industrial timber prod- 
ucts has risen from 15 to 38. Of the mills now in operation, 10 
are involved in the manufacture of nonstructural composition- 
board products. Three other mills operating in Virginia are pro- 
ducing structural-board products such as waferboard and ori- 
ented strandboard (Forest lndustries 1986). 

Domestic Fuelwood Accounts for 
One-fourth of Roundwood Output 

The annual output of fuelwood from roundwood is  estimated 
at 132 million cubic feet (appendix table 36). This represents 
nearly 26 percent of the total roundwood produced in the State. 
Because of large increases in the cost of electricity and other 
home-heating fuels over the last 15 years, many homeowners 
have turned to wood as an alternative energy source. Use of 
firewood in private homes, as well as a source of industrial 
energy, has increased over the last decade. Much of the in- 
creased output of fuelwood has originated from non-growing- 
stock sources. More than half the 12 million cubic feet of soft- 
woods used for fuel came from sources other than growing 
stock. Of the 121 million cubic feet of hardwood roundwood 
harvested for fuel, 8 percent came from cull trees, 19 percent 
from salvable-dead trees, and 42 percent from the unmerchant- 
able portions of growing-stock trees and nontimberland. 



Utilization dlrf Plant Residues improves 

Sance 7976, an average of 60 miiiion  cub^ feet of coarse res- 
dues  iinciudrng veneer cores, slabs, and edgrngs) and 39 mil- 
lion cubic feet of rioe residues isa'r%dusr and shatrngs) were 
generated each bear during the  prodbctron of primary trrnber 
productr. About 92 percent of t h e  coarse and fine residues 
were generated during the prscessrng of sai% logs, and 7 per- 
cent from the manuracture of veneer products 

Of the total ~ v o o d  resrdues produced annually by primarb proc- 
essors bettveen 1976 and 7985, oniy  17.4 rn i l l~on  cubrc feet, 
or f 1 percent, \liere unused (appendix tabk 40:. Utilizatbon 
of these byproducts improved dramatrcaily dur~ng the remeas- 
urement period. In 1976, 28 percent of ali ivood resrdues were 
unused. Bv the end of the per~od, howeker, this proportion 
was reduced to 8 percent. 

Of the  totat wood residues generated each year, 53 percent 
was used To: the  manufacture of frber products, I ?  percent for 
industrial fuel, and 7 percent for composition-board products. 
The reinarnrng 1 2  percent was used for various other rnisce'la- 
neous products, such as charcoal, irtter, and mulch. S~nce 
1976, piant byproducts have provided raw, rnaterral for 15 per- 
cent of the totai rndustrraj timber product output.  

In addition to M O C I ~  reiidues, 1 3 rniilion tons of bark were 
generated annuali\ About 59 percent of "ihe bark was used for 
~ndustrial tuei, and 30 percent merit for a carletty of mrscella- 
qeou-, uses, pr i rnar i i t  litter, mulch, and landscape nuggets 
O n l v  1 1 percent n a i  not  uiecj 



Timber Supply Outlook 

Prospect~ve tfnrber supplies avariable durfng the next two or 
three decades are largely constrained bv the current forest 
tvpe and stand age structure of the resource. In thts chapter, we 
revrew some oi the past practtces that hake played key roles 
in shap~ng the resource. We also examine some of the relation- 
ships kmeen the present structure of the resource and future 
supplies. We then use simulation models to estimate prospec- 
tive 30-year timber supplies. 

Rates of Harvesting and Regeneration 

The long-term balance beween rates of harvesttng and 
regeneration rs among the most Important of all factors 
responsrble for shaptng the resource and influencing trmber 
supplies. To evaluate prospective supplres, st 1s helpful to ex- 
amine recent past relationships between these two practices. 

Behveen 1977 and 1986, 183,000 acres of timberland under- 
went a final harvest each year and were retained in forest 
(table V). This total does not include timberland that was har- 
bested and subsequently diverled to a nonforest land use. Dur- 
ing this same period f 73,000 acres, or the equivalent of 94 
percent of the area harvested, annually regenerated to a man- 
ageable stand of "iimber itabie Vl i .  Manageable stands are at 
least 60-percent stocked with growing-stock trees of similar 
size. 

All sf the net gap between harvesting and regeneration 1s trace- 
able to hardwood stands. Pine harvest:regeneratisn ratios in 
Virginia are among the best in  the Southeast. Since 1977, 
62,000 acres of pine stands annually experienced a f~nal  
harvest and were retained in timberland, while 66,000 acres 
regenerated each year to a pine forest type. This rnciudes re- 
generation by both natural and artificial methods, and also in- 
cludes ? 2,000 acres of pine established on nonforest land. In 
addition, another 18,000 acres of artificially regenerated stands 
resulted in an oak-pine forest type. Analysis of data from pre- 
vious inventories indicates that most oak-pine stands with evi- 
dence of artificial regeneration e~entual ly become dominated 
by the planted pines. For t h ~ s  reason, artificially regenerated 
oak-pine stands will be grouped with successfully regenerated 
pine plantations in the following discussion of pine regenera- 
tion rates. If these acres are added to the 66,000 acres of pine 
stand.; established each year, current rates sf pine regenera- 
tion and harvest indicate that 135 acres of new pine forest 
will eventually replace every 100 acres of pines harvested and 
subsequently retained in forest bemeen 1977 and 5986. 

Although more new pine stands were established than were 
harvested and retained in forest, diversions of pine timberland 
to urban, agricultural, and other nonforest land uses have 
caused the net decline of pine acreage in the State. If diver- 
sions of pine timberland to nonforest are considered, only 85 
percent of the pine timberland harvested or d i~erted since 1977 
has been replaced. 

On NIPF land, 40,000 acres of pine forest were harvested an- 
nuallv and kept in timberland, bur 46,000 acres of newly estab- 

lished naturai p n e ,  planted pine, and planted oak-pine stands 
were added. Forest industrv replaced 20,000 acres of harvested 
pine stands ~ 1 1 t h  34,000 acres of pine and planted oak-pine 
stands. O n  public timberland, 2,000 acres of harvested plne 
stands were replaced by 3,000 acres of new pines each year. 

Cdf the stands successfully regenerated to prne during the 
latest survey period, 66,000 acres, or 79 percent, were 
planted. An additional 8,000 acres showed evidence of artrfi- 
crat regenerat~on, hut these plantations were either unsuccess- 
ful or planted to hardwood specres. In total, nearly 74,000 
acres were planted each year bemeen 1377 and 1986. About 
49 percent of all planting efforts took place on NlPF land, 47 
percent on forest industry Iand, and 4 percent on pubisc land. 
When compared with the period betvlieen 1966 and 1976, 
overall planting has increased by 27 percent. The largest gains 
were realized on timberland held by NIPF owners, where plant- 
ing rates climbed from 26,000 to 36,000 acres per year. The 
area planted on lands managed by forest industry rose from 
31,000 to 35,000 acres. Rates of planting on publtc land 
more than tripled and averaged close to 3,000 acres per year. 

Hardwood harvest:regeneration ratios are not as good as those 
for softwoods. Between 1977 and 1986, 121,000 acres sup- 
porl~ng hardwood stands were harbested each tear and retained 
in timberland. More than 71 percent of this harvesting took 
place in upland hardwood stands, 20 percent in oak-pine 
stands, and 9 percent in lowland hardwood stands. During the 
same pertod, 89,000 acres successfully regenerated to man- 
ageable hardwood and natural oak-pine stands, effectively re- 
placing only 73 percent of the harvested hardwood stands. Al- 
though some of these harvested acres were converted to pine, 
much of. the deficit was caused by the replacement of har- 
vested hardwood stands with poorly stocked nonmanageable 
stands. Failure to adequately provide for hardwood regenera- 
tion at the t ~ m e  of final harvest is the source of the problem. 
Of all hardwood stands that experienced a final harvest since 
1977, 37 percent do not currently have enough regeneration 
to constitute a manageable stand. Without further treatment, 
many of these stands wil l  remain poorly stocked for decades. 
Counting d~versions to nonforest, only 48 percent of all man- 
ageable hardwood and oak-pine acreage harvested or diverted 
since 1977 has been replaced. 

Additiclnal Cutting on 86,000 Acres Annually 

Aside from final harvesting, significant volumes of ttrnber were 
removed from another 86,000 acres of forest each year rn the 
form of partial harvests, cornmerc~al thinnings, and other mis- 
cellaneous cutting. Partial harvests took place on an average 
of 34,000 acres annually. Most partial harvests were actually 
high-grading, with only a minor amount of true selection 
cutting. Almost ail partial harvesting was done in oak-pine and 
upland hardwood stands. About 15,000 acres of timberland 
were commercially thinned each year. Seventy percent of all 
thinning operations were performed in natural and planted 
pine stands. TSI and other miscellaneous cutt~ngs occurred on 
38,000 acres each year. 



Table V.-Area of Vtrgrnra's trmberland treated or disturbed annually, hv broad management and ownershrp classes, 1977-1986 

Broad management a )L?ialor stand treatments 

and Natural 
F~na l  Partial Commerctal Other drsturbance 

o~*unershrp classes 
harvest har~est th~nntng cutting 

Pine plantation 
Puhitc 
Forest ~ndustrv  
Other pr~vate 

Total 

Natural Pine 
Public 
Forest rndustrv 
Other prcbate 

Total 60,238 3,528 5,033 4,622 33,756 

Oak-pine 
Public 1,612 359 - - 2,446 
Forest industry 6,247 503 248 277 1,429 
Other private 16,901 2,625 386 5,212 10,627 

- 
Total 24,760 3,487 634 2,489 14,502 

Upland hardwood 
Public 3,381 1,248 977 4,723 21,857 
Forest industry 17,836 1,762 - 8 i  6 6,759 
Other private 65,137 23,385 2,533 19,380 54,492 

T 1 
t otaf 86,354 26,395 3,510 24,979 83,108 

Lowland hardwood 
Public - - - - 110 
Forest industry 867 - - 310 2,242 
Other private 9,418 2 79 295 1,095 7,240 

Total 10,285 2 79 295 1,405 9,592 

All classes 
Public 6,801 1,914 1,349 5,538 26,942 
Forest industry 45,129 2,583 4,253 2,324 1 7,703 
Other private 131,210 29,192 8,958 30,124 99,748 

Total 183,140 33,689 14,560 37,986 144,393 

Broad management class before treatment or disturbance. 
Ownership class i n  1986. Forest industry includes lands under long-term lease. 
Includes high-grading and some selective cutting. 



Table Vi -Area of V~rginia ' s  t~mberland regenerated anrluallv, hi  hn~aci n-idnagernent ,ind i~wnerchip c la\fei ,  19---I CIKf-, 

Tvpe ot regeneratton 

Broad management " 
Tota I Artiftctal "uaturai Other Othe r  4rrtrtctai Vaturai 

a n d  
regeneratton regeneratton regeneration artltrctai natural Tqeneration realerston 

o i ~ n e r s h r p  classes 
after a atler a regeneratton regeneratior? J i t  o n  nonlores l  
harvest harvest o n  torest land on forest land land land 

Pine plantation 
Fublti: 
Forest tndustry 
Other prrvate 

Total 

Natural pine 
Public 
Forest industry 
Other private 

Total 

Oak-pine 
Public 
Forest industry 
Other private 

Total 

Upland hardwood 
Public 
Forest industry 
Other private 

Total 

Lowland hardwood 
Public - - - - - 

Forest industry 1,224 687 227 310 - 

Other private 2,202 - 1,543 - 258 

Total 

All classes 
Public 9,358 1,911 4,259 928 81 2 - 1,448 
Forest industry 46,285 27,182 9,570 7,602 1,354 - 577 
Other private 1 1 6,860 27,190 5 2,400 6,404 8,260 2,386 20,220 

Total 1 72,503 56,283 66,229 14,934 10,426 2,386 22,245 

a Broad management class after regeneration. 
b~wnership class in 1986. Forest industry includes lands under long-term lease. 



Age Structure of the Pine Resource Compared with oider piantattons, the proportton of planted 

The present structure of. C ~rg~nra'k timberland, In terms ot stand 
age and broad forest tvpe cornpositrun, 15 s h o w n  10 t~gure  12 
In the ~i iust ra t~on,  acres st tlrnberland are divided into pine 
and hardwood forest tvpec;. T h e  prne types have been further 
subdtvrded into natural pine standb, prne plantat~ons, and 
planted pine stands thar resulted In an  oak-pine forest t ~ p e  
Oak-prne stands of natural origin habe been grodped will? t h e  
hardwoods. Stands less than 60 percent stocked are excluded 
from the age ciasses and desrgriated as lack~ng a manageable 
stand. 

The success of tlirglnra's piantr ng p r o g r a n ~  1s ciearIy vrsr bio 
in figure 12.  Rates ot artrtrcral regeneratron have acceierated 
dramattcally over the past 30 years Altogether, 1 4 rnriiisn 
acres, or 40 percent of the  State" smanageabie pine stands, arc 
now tn prne plantations and planted oak-p~ne stands To date, 
these pfantatrons have contrr huted I rrt-ie to softwood supplies 
During the  latest survev perrod, on ly  5 percent ot softwood 
growrng-stock removals came from planted stands However, 
the age profrle of the planted component of d/~rginta's pine re- 
source rndlcates thar piant-atjons wrll became a major source 
o i  softwood t~rnber supplle5 w~thrn the next 10 years because 
a fair amount  of planted acreage ts now In the  21-30 year 
category. Of all planted pine and oak-prne itands in the State, 
49 percent IS  in the Coastal P l a ~ n ,  34 percent rn the  South- 
ern Piedmont, 1 2  percent in the horthern P~edmont,  and 5 
percent tn the Northern and Southern Mounta~ns 

pine stands dominated by hardwood stockrng is notablv hlgher 
in t h e  0-10 pear age class These are  the planted oak-prne 
stands In f~gure 12 .  Th i i  increase 1s due to a higher percent- 
age o i  plantations established on cutover t~mberiand,  where 
hardwood cGrnpetii~cn IS more intense thar: on nofiforesr land 
In addrtlon, manti of these y o u n g  piantatron5 cvtll iikeii, be 
treated for hardwood competltron and thus mril  etentatzlljy be 
reclasi~fted to pine forest tvpes 2% the\  noce into older age 
ciaisei 

T h e  age drstr~bution ot C ~rgrnia's pine resource generally 
deprcti a baianced sr tuat~on tor short-term Future soitwood 
supplies itbout 61 percent of a l l  manageable pine stands In 
t h e  State are now 30 \ear\ of age or younger Over t h e  next 
two decades or so, this relaticel) large acreage cctrrently in 
young  prne stands shouid be enough to replace older stands as 
thcv are harvested, and rn~gh t  be enough to sustain moderate 
Increases from current supply levels Bevond that t~rne,  the abrl- 
it) to maintain ~ncreased Ieveis ot pine supplres 1s iesi certain, 
slnte the acreage of ptne stand. in the  youngest age class 1s 9 
percent less than the pine acreage rn t h e  11-20 year age ciass 
This dropoff could mean that overall rates ot plne regeneration 
peaked about 10 years ago Even so, there is still more acre- 
age In the 0-10 year class than any older age class except the  
11-20 year class. If dec l~nes  In the voungest age  class con- 
tinue Into the nex t  decade, thev cooid have an adverse im- 
pact on long-term suppltes ibeycind 30 years) 

NO 
MANAGEABLE 

PINE FOREST TYPES HARDWOOD FOREST TYPES 

NMURAL 
PINE 

PLANTED 

NATURAL 
OAK - PINE 

STAND 
1.0 0.8 8-65 0.4 0.2 0 0 0, 0.4 0.6 0.8 1.0 1.2 1.4 6 1.8 2.0 2.2 

LLION ACRES 

Figure 12.-Stand-age profile of Virginia's timberland, by broad management classes, 1386. 



The net reduction of pine acreage in the youngest age class 
is largely aeributed to drversrsns of prne hrmberland to noniorest 
land uses by NIPF owners. About half the reduction in the 
0-10 age class of pine stands rook place rn the  Northern Pled- 
rnont where urban det~elopment is partrcuiarly heavv. As older 
pine stands are har~ested and diverted to nodorest, less acre- 
age is avatlabie for pine regeneration. A smaller amount of 
nonforest acreage naturally reverting to pine forest is also 
contributing to the decline. Because a higher percentage of 
the land avaifable for pine regeneration i s  being art i f~cial iy 
regenerated, reductions ~n the youngest age class are conft ned 
to natural stands. The shifting cornposit~on of the pine resource 
from natural to planted stands and the smaller amounts of acre- 
age in the youngest age class are also responsible for reduc- 
tions in the numbers of 2- and 4-inch pines. 

Pine stand-age profiles by otvnership differ somew hat from the 
overall pine profile. Older pine stands on forest rndustry iand 
are uncommon. Only l i percent of the manageable pine 
stands on these lands are over 30 years of age. In contrast, al- 
most half the pine stands on NIPF land are older than 30. 
Young natural pine stands on forest- rndustry land are also 
becoming rare. On  industry land, about 87 percent of all 
pine stands 30 years old and younger have been art~ficially 
regenerated. O n  NIPF land, only 5 0  percent of pine stands in 
the same age bracket have been planted. Plantation manage- 
ment on forest industry land is fast approaching equilibrium. 
lf forest industry regenerates the same amount of pine acreage 
during the next 10 years as they have for the past two 
decades, the number of acres in the three youngest age classes 
on industry land will almost be equal. 

Between 1977 and 1986, 66 percent of alt pine grouf~ng-stock 
removals came from NlPF timberland, 30 percent from forest 
industry, and 4 percent from public holdings. Since almost all 
the recent reduction in pine stands 0-10 years old took place 
on NIPF land, some shifting of pine supplies from NIPF own- 
ers to forest industry could occur during the next 30 years. The 
NIPF share of pine stands between 0-10 years old I S  now 54 
percent, 43 percent is owned by forest industry, and 3 percent 
occurs on public land. However, these latest shifts could be 
somewhat buffered by the relatively heavy accumulation of 
older pine stands on NIPF land. For example, the age distribu- 
tion of pine stands on NIPF: land suggests an average rotation 
length of 57 years. The average rotation of forest industry pine 
stands i s  approximately 32 years. If the rotation length of NIPF 
stands is shortened, their share of future pine supplies would 
increase. 

Age Structure of tire Hardwocrd Resource 

The age profiles in figure 12 reveal two features about 
Virginia's hardwood resource that are particularly striking. Frrst, 
2.1 million acres, or 18 percent, of all hardwood and natu- 
ral oak-pine stands lack a manageable stand of timber. Far too 
many hardwood stands are in poor condition, and no obvi- 
ous sign of improvement is evident, since the percentage of 
nonmanageable hardwood stands in existence now is about 
the same as in 1977. Conditions on some of these acres wil l  
eventually improve, but most will require treatment before 
they can contribute to future supplies. Opportunities to improve 
poorly stocked stands are discussed in the next chapter. 

Second, there 1s a large accumuiation of hardwood stands rn 
the oider age classes. Excluding those acres that are non- 
manageable, 71 percent of ail hardwood stands are older than 
40 years. This, buildup rs the  result of historicalfv !ow rates of 
removals. In order to improve the age d~stribution of hardwood 
stands, rates of hardwood harvesting and regeneration w t ll 
have to acceaerate dramat~cally. O n  the average, the rotatton 
length of hardwood stands rn Virginia rs laell over 100 years. 

In addition to a more balanced age$~stribution, increased har- 
vesting of mature and overmature hardt%ood stands offers a s~g- 
nificant opportunity to boost future timber supplies; this woufd 
l ikelt reireve some of the demand pressure on the softwood 
resource. The present relationship between hardwood growth 
and removals indicates that hardwood growing-stock removals 
could almost immediately be doubled without reducing the 
hardwood inventory. f-lowever, the ahilitk to double hardwood 
removals is doubtful because of factors limiting the availabil- 
ity of the resource. Potential hardwood supplies must be dis- 
counted for such factors as adverse operating conditions and 
restrictions imposed by a var~ety of owners with management 
objectives other than t~mber production. O n  the other hand, 
a serious effort to harvest and regenerate overmature hardwood 
stands would eventually increase growth iand therefore poten- 
tial removals) as older stands are converted to more produc- 
tive young stands. 

Past levels of demand for hardwoods Rave been inadequate 
to encourage efficient management of the resource. To boost 
removals high enough to improve hardwood management will 
require an expansion of hardwood markets. Many hardwood 
producers are able to use onty a limited range of species and 
tree sizes. Since hardwoods rarely grow in pure stands, it is of- 
ten difficult for producers to locate stands with sufficient quanti- 
ties of trees that are economically harvestabfe. This situation 
also encourages high-grading and is contributing to the large 
number of nonmanageabte hardwood stands. Recent advances 
in hardwood utilization technology offer some hope that an 
expansion of hardwood markets may currently be underway. 

Although not likely, a deficiency of well-stocked stands less 
than 40 years o ld could pose a threat to future hardwood 
supplies. If the harvesting of older hardwood stands acceler- 
ates too rapidly, there is some danger they might not be ade- 
quately replen~shed by young stands. This shortage is most se- 
vere in the 21-30 year age class. 

Timber Supply Projections 

In this section, we focus on a more tangible appraisal of 
Virginia's future timber supplies. Timber inventory, growth, and 
removal volumes are estimated at 70-year intervals for the 
next 30 years. These estimates are provided mainly in an ef- 
fort to identify developing trends and expose potential prob- 
lems in time to take corrective measures. As always, such 
projections should not be viewed as bold forecasts but as rea- 
sonable estimates of future supplies, if the assumptions behind 
them hold true. 

The projections discussed below are drawn from a 12-State 
regionat study of timber resources in the Southern United States 
(USBA Forest Service 1987). The Virginia projections pre- 



sented here were essentia!it developed during the course ot 
that anal~sis !More detdiied de>cr/pt10171 of the procedures, 
models, and assumptions u3ed tor the prijject~oni are inciaded 
in the ForestServrce report 

Severai models were used to accompiish the projectiitns Pro- 
swctrve changes attectrng Virginia's torest !and base were 
simulated blr the Southern Acreage Model (SAM) SAM irnks 
changes rn the torest land base to expected changes related 
to population, personal income, and income rrum forestry and 
agr~cuftural Investments i i t l  ig 1 9851 Estimates oi inventory 
volume and growth uere generated b) t h e  Ptmber Resource 
Inventory Model ITRIM! (Tedder 19831 TRIM is an area-based 
y~eld table system that tracks acreage through an arrav of strata 
defined by different combinations of ownership, torest type, 

site quality, stockrng level, and management rntenslty Starling 
with the current inventory, t i  2 model moves numbers 01- acres 
through time and accounts COP shtfttng among the  iarrous strata. 
Volume and growth estimates are derr~ed from emplr~cal yteld 
tables specrf~c to each strata The Timber Assessment Market 
Model I-TAMM) was used to produce estimates of roundwood 
harvest (Adams and Haynes 1980). TAIUM rs a market equrlrb 
rium model that tnterfaces with TRlM to develop estimates of 
the demand far t~rnber products. Since the demand 1s more ap- 
proprrately tied to regionai economies rather than State or lo- 
cal economies, projections of t~rnber volume, growth, and re- 
movals were i n i t i a l l ~  made at the Southeast and Mtdsourh 
regronal levels. The State Allocation of Regional Inventory 
(SARI) model :Aha 7 986) was then used to allocate the re- 
g~onai projections back to ~ndrvidual States. Results of the 
V~rginra projections are summarlzed rn append~x table 41 

Area of t~mberland in V~ rg in~a  i s  expected to continue declin- 
ing for the next two decades, after which it wi l i  stab~lrze at 
about 400,000 acres below the current 15.4 m ~ l l i o n  acres. 
Practically al l  of the projected loss of forest acreage is on 
NIPF land. Area of t~mberland owned by forest industry is ex- 
pected to increase by about 3 percent. By forest management 
type, all of the loss occcurs in upland hard~vood and natural 
pine stands. Area in pine plantations rs projected to nearly 
double, from 1.2 to 2.3 mill ion acres, by 2016. Acreage in 
pine plantations will likely surpass the acreage rn natural pine 
stands around the year 2000. 

V~rgnnia projer t ~ o n s  \hob= a t 4 toid Increase in the rnventoy 
~ ( ~ I u r n e  ot ptne ~ i a n i , * t  . oe9t.i.ren now and 2076. By 2010, 
the Inventorb ~slhirne o: p'ie piantatrons surpasses that of nar- 
ural pine stands 

Recent reductions in ;he net annual growth of sofeL+.oods are ex- 
pected to continiic tor -inother decade betore growth turns 
back up atter 7 995 P r n c t ~ c a i ! ~  all the anticipated reduction of 
sglfrii~iood g i o ~ t j l  t~etsivee'n rruii., and 1995 occurs on  NIPF 
land, where rt dr~p': by about 16 percent. This more than off- 
sets a n  increase rn the  growth of stabisods on forest indus- 
tr) land Because ot higher proportions of pine ~lantat!sns, soft- 
wood groivth 1s projected to lncresiw across all three major 
o~vner group% between 1995 and 2015. Antrcrpated gains In 
soihvod growth are largely responsible for the slight increase 
In sohvood inventory volume throughout the projectron period. 

Because of the  hrstor~cally tight growth-removal situation in 
Vrrgrn~a, only a smaii increase In soft\ivood removals is lrkely 
dur~ng the next 30 vears 4nnuai removals of softwoods are 
projected to Increase, by only 1 2  percent Most of the addl- 
tronaf renlovals wriii come from forest rndustry land, where a 
38-percent increase is ~nd~cated As w~dh projected galns in 
sottwood inventory and growth, mast add~i~rrnal softwood re- 
movals w ~ l l  come from pine plantatrons. 

Growth projections portend a major reductton in the net an- 
nual grot@h of hardwoods in Virginla dcdrrng the next 20 years. 
A 28-percent decline projected between now and 2005 is at 
least pafltally aetrrbtatable to an accumulation of mature hard- 
wood stand~, resultrng rn slower growth and higher mortality 
rates. i f  projected increases rn hardwood demand materialize, 
many of these overmature hardwood stands w ~ l l  be harvested. 
ff they are properly regenerated, they wil l  be replaced by 
young, vigorous stands with faster rates of growth. Thrs sce- 
nario 1 5  the basis for an upturn rn hardwood growth toward 
the end of the projectlon period. 

Estimates of future t i m k r  demand call for a 40-wrcent increase 
in total annual removals of Virginia's growing-stock timber be- 
ween 1985 and 201 5. Since there is currently a large margin 
of hardwood growth over removals, and because of recent 
movement toward greater use of hardwoods for paper, 

Results of the projections suggest the long upward trend in tlm- composltlOn-bOard products, and percent the 

ber inventory voiurne has almost run its course. For hard- an t~c i~a ted  Increase was ass~gned to hardwoods. Annual re- 

woods and softwoodi combined, only a 3-peicent increase movals of hardwoods in 'lrginia are projected 'limb 

above the current inventor), 1s projected, and eh~s wil l  likely more than 61 percent over the next 30 years, with most of the 

occur beheen now and 1996. Beyond 1996, a 2-percent re- gain happenrng before 1995. Al l  of this increase occurs on 

duction in hardwood ~nventoq more than offsets a srnail galn NIPF and publrc tlmkrfand, as reductions are expected in the 

in the inventory of softwoods. volume of hardwood removals from forest industry land. 

Behveen 1996 and 201 6, s o h o o d  and hardwood inventories projections reflect the impacts of past and present re- 

on NlPF land are expected to decline by 5 and 3 percent. On  source conditions and assumptions about future resource 

forest industry land, little change is projected in the inventory trends Whether or not the projections actually come to pass, 

of softwoods, but hardwood inventories fall by 19 percent. opportunities will always exist to improve prospective t i m k r  

Contrary to the situation on NIPF and forest industy lands, the supplies during and bey0nd the next 30 years. Some the 

overall inventory on public timberland is projected to increase more immediate opportunities to improve future supplies are 

by more than 17 percent after 1996. Across all ownerships, the 
discussed in the following chapter. 



Management Opportunities 

Increased demands on a drrnrnisk!ng i.0re.t !and base arc. cer- Adverse f ites Limit Management 

tain to chailenge the ~ n h e r e n t  growth capac~iy of ail lands avail- gBpp~rfunilies on 2,9 Million Acres 
able for timber production Efiorts to effrcienti~ manage the 

F i i i l c i i i t  opctratrnp condrt~ons c;n advdirise site\ limit timber 
resource are constra~ned by the high cc35ti ot t0re.t manage- rnaiaaaerne;.rrt sppsrtunitiec, on 2 9 m;{ilion acre\, or about 19 
ment, a drversrty of owners m i t h  a l ~ a r i r t t  i i t  management percent, of Vlrglnia's timberland Because ievsre phvslo- 
ob~ectrves, envtronmental concerrti;, and a lack oi  adequate graphic condrttons prohibrt lntenslve tlmber management actmi- 
markets for certain tree species and sizes 411 cot this i s  further 

ties on such sites, they have been excluded from the  opportu- 
complicated by I ncreasr ng compet~t~cin from torergn tlrnber nrtrcls listed rn table VII Even though 1ntens1i.e macagernent for 
imports, which threaten to dlspiace domesttc markets and jobs t~mber  productrvn IS ~rnpracticai on most of these fragile 
These problems, however, only rntensriy the  need to Improve acres, management strategies designed to op t~rn~ze water 
the quanttty and quality of the resource on as many acres as aualrtt.. wtidliie. esthet~cs. or other nontirnber resources should 
possi bie, 

The treatment opportunltles d~scussed rn thrs chapter are 
based on conditions encountered bv f~e ld  crews at each sam- 
ple location. These opportunit~es describe the single most rm- 
portant action that could be undertaken to Improve the gen- 
eral growth and quality of the stand. Table \Jli orov~des a 
summary of the major treatment oppofiun~tres identified across 
the range of ownersh~ps and forest types rn the State 

$ , s  

certainly be encouraged. 

Steep slopes 140 percent or more) h~nder the mob~lrty of work- 
ers and equ~pment on 95 percent o i  the timberland classrfred 
as  adverse. Operabi l~ty on the remalnlng 5 percent 1s re- 
stricted by year-round water problems. More than 81 percent 
of the adverse sites in the State are concentrated In the two 
Mounta~n Survey Un~ts, where timber management opportunl- 
ires on 43 percent of all t~mber land are lrrnited by severe 

Photo courtesy of the Virginia Department o f  Forestry. 



Table Vii  -Area oi V~rgfnga's d i e  cropland and tlmhrland, b~ broad management, ownershrp, and treatment opix;jflunrtv classes, 1986 

Broad treatment opportunrb class 
Broad management 

f otal - Other 
Stands rn 

and - , - .  ;I 
area 

ow, nerrh~p classes" Saivagl: 
dterse 

~ o r n m e r s i a l  btanrf relativelc 
t. Han est stand RegenerationC -- -, 

thinning cons ersion 
sttes or 

r rnprob ernent 
condition 

idle cropland 
Pubitc 
Forest rndustrv 
Other prtvate 

Nonstockd forest 
Publrc 
Forest r ndusiry. 
Other prlr ate 

Total 

Pine plantations 
Public 
Forest industw 
Other private 

Total 1,170.0 - - 284.6 98.7 - 2.1 779.9 4.7 

Natural pine stands 
Publ ~c 232.7 5.5 26.8 22.3 6.1 - 3.4 130.2 38.4 
Forest tndustry 272.0 2.7 31 . I  47.8 22.5 - - 163.7 4.2 
Other private 1,653.3 15.9 91.2 158.7 1 72.0 6.5 62.8 1,058.9 87.3 

Total 

Oak-ine stands 
Publtc 182.6 - 23.7 - 10.0 - 6.4 63.5 79.0 
Forest industry 235.2 - 27.4 2.3 19.6 - 9.2 162.3 14.4 
Other private 1,263.9 8.4 1 1  1.4 5.1 173.7 12.2 107.9 724.0 120.9 

Total 

Upland h a r d w d  stands 
Publ~c 1,529.4 15.0 263.6 5.8 66.1 1.8 68.7 584.4 524.0 
Forest ~ndustry 599.6 - 69.4 - 47.5 38.0 86.0 270.2 88.5 
Other private 7,512.9 58.9 825.8 33.4 536.7 93.7 879.8 3,274.5 1,870.1 

Total 9,631.9 73.9 1 , I  58.8 39.2 650.3 133.5 1,034.5 4,129.1 2,422.6 

Lowland h a d w d  stads  
Publac 10.7 - 4.1 - - - 2.3 4.3 - 
Forest tndustw 82.5 - 20.5 - 3.7 - 3.5 38.3 16.5 
Other private 493.2 - 58.8 / .3  28.8 - 131.7 179.1 87.3 - r.. 

Total 586.4 - 83.4 7.5 32.5 - 137.5 221.7 103.8 

Publ lc 1,994.1 20.5 318.2 30.3 88.1 7.8 89.1 800.5 645.5 
Forest ~ndustry 1,853.2 2.7 148.4 222.2 146.8 38.0 129.8 1,041.7 123.6 
Other private 11,967.2 83.2 1,087.2 315.3 950.5 11 2.4 1,676.8 5,591.1 2,150.7 

Total 15,814.5 106.4 1,553.8 567.8 1,185.4 152.2 1,895.7 7,433.3 2,919.9 

a Forest tndustrv ~ncfudes iands under long-term lease. 
Areas occupld wtth sp res  unsuttable for the srte from the standpognt of timber prduct~on. 
Includes 122.6 thousand acres where gsrxjgualrb hardwood regenerat~on could be accompirshd by felling restdual trees to releaw advance rrndessto~ 

h a r d w d  reprductron and promote stump sprouting. 
Areas where management opprtunitres are severely ltmitesd k a u w  of steep slopes or poor drainage. 



slopes. The majority of adverse mountain sites support 
hardwood stands held by iuifaF owners. In contrast to t h e  
Mountains, snii. 6 percent of the tinbertand in the Piedmont 
and 5 percent of t h e  forest acreage in the Coastat Plain are 
ciass~fred as adverse. 

The annual rate of trmber cuttrng OR adterse $lies was four 
times less than t h e  rate for stands consrdered operabie. As a 
result, growth of stands on adverse sites e x c e d d  removals by 
almost fivefold. Despite the d tsparrtv between growth and 
removals, growing-stock tiolurne averaged 1 ,584 cubrc feet per 

niv about 8 wrcent higher than operabie sites. This 
is a~ributed to the lo\jter average site qualrty of stands with ad- 
vene operating condrtions. 

Over 7.4 MilOion Acres in GCKpr Condition 

More than 7 4 million acres, or about 59 percent of the  forest 
area suitable for t ~ m k r  production, support timber stands In 
relatively good condit~on. Stands rn this category are generail\ 
60-percent or belter stocked wrth lmmature trees of acceptable 
quality, and are free from significant damage or excessive 

competrt~on. Current volurne of growtng stock on this land a\-  
erages 1,540 cubrc feet per acre, and net annual growrng-stock 
growth exceeds 57 cubrc feet per acre. These srands harbor 
a substantial portion of Virginia's present and future a~rnber 
supplies. Adequate protection and the prompt regeneratrsn of 
these srands as they are harvested wil l  ensure ahe~r continued 
productrvrty. 

Hardwood stands i~ncludrng oak-plnei occupv 7 1 percent of 
th~s  acreage, natural plne stands, 78 percent; and pine planta- 
tions, 1 1  percent. About 58 percent of a l l  hardwood stands on 
manageable s~tes are in good shape, as compared w ~ t h  67 per- 

cent for both natural and planted pine stands Bv region, 62 
percent of all operable stands in the P~edrnonr are presentlv 
in a condrtron acceptable for rlmber production, followed by 
59 percent In the Coastal Plain and 56 percent In the izi\oun- 
tarns. No apprec~able differences are ev~deni  bv omnership. 
Propofl~ons of NIPF, public, and forest rndustrv r~mberland rn 
acceptable condrtion on operable sites are close to 59 percent 
for a l l  three owner groups. 

Op~rtunitieri on 5.1 Million Acres 

Existing conditions on 5.1 rnlilron acres ot Virginia's timber- 
land offer subsi-antral opport~nit ies to improve the State's hu- 
ture trrnber supplies In the absence of treatment, these acres 
w ~ l l  contrjbute far below t ke~ r  potential vieids Thts a~aiysrs 
rdentrt~es six major oppofliinities 

1 Saivage and regenerate serrousiy damaged stands OP 

706,061) acres This opportunttb tvpicai i )  apples to timber 
stands damaged to t h e  pornt that thek are no\% In imm~nent 
danger sf catastrophrc rnortairty. Annual rnortalrtv of growlng 
stock rn these stands rs already more than 61 cerbrc feet per 
acre--about srx times greater than srands rn good condttion 
Average voiurne of growrng stock rs 1,944 cubic feet per acre. 
Although the number oi stands in need of salvage 1s relatively 
small, ~r shcrujd be noted that stands which have already expe- 
rrenced enough rnortalrty to drop them below 60-percent stock- 
rng are rncluded under the regeneration oppsrtianrty. 

Disease 15 t h e  most prevalent damaging agent responsible For 
srapds in this condttioa, and upland hard\\ood stands are the 
most commonly affected L'arious diseases affecting upland 
hardwoods account tor 56  percent of a i l  stands in need oi 
salt age Other destructice agents rnciude insects, fire, and 
vieather 

2 Harvest and regenerate mature stands on 1 6 ntiiron dcres  
O;er 7 2 percent of alf stands on operable sites would bene- 
f ~ t  from harvest and subsequent regeneratron These are germ- 
ail\/ older stands with hrgh inventor) toiiimes li left alone, 
tbev will likely experience slow grobvth rates and excessive age 
or csmpet~t~on- induced mortali lk. The mean age ~t theie 
srands i s  78 years, and growing-stock. volume akerages 3,379 
clnhrc teel per acre. 

Upland hardwood stand.; account tor three-fourths of ail 
stand6 now in need ot harvest By cjl;l/nerihip, 24 percent oh 
pub1 tc, 1 2  percent ot k.;t$F, and 9 percent ~i all operabie 
stands on torest rndustry land %ere assrgtted a harvest oppor- 
tunity. The high proportran of plrhirc timberland in thts cate- 
gory 1s due to long rotations and emphasis sf rnultipie use nan-  
agernent yrdctlces on national forest land 

3 Thin young, immature stands denbeiy stocked with 
merchantable trees on 568,000 acres These acres support 
immature stands so heavily stocked that trees are receiving con- 
siderabie compet~tion from each other Stands In need of corn- 
rnercrai t h ~ n n ~ n g  average 26 years ot age and 2,114 cubtc teet 
or growing-stock voiurrle Average ani-rual growth ofthese 
stands 1s almost 9 19 cubrc feet per acre, and, unless thev are 
thrnned, some of tkerr dccurnuiated trrnber ~ o l u m e  i s  Irkel) to 
be lost to suppression mortailtv. Future growth ot these stands 
should be channeled to the best trees ~ i h r l e  thev are st111 voung 
enough to respond to release Over 90 percent of the thinning 
opporwunrtv ts concentrated ~n pine stands. :$bout 55 percent 
of all plne stands In need of th~nnrng are planted 

4 Remove undesirable trees and competing vegetatron from 
immature stands on 7 2 rn~liion acres Potential crop trees 117 

these immature stands are receiving serious competrtron from 
rough trees and other inh~bitrng vegetatron. Some type of TSI 
operaiton such as cleaning or release would enhance t h e  fu- 
ture quality and growth of stands tn this condrtion. Stands 
in need of TSI average 7 7 years old w ~ t h  720 cubrc feet of 
growrng-stock volume per acre Oak-pine and hardwood stands 
constitute three-fourths of ai i  stands that would benefrt from 
such treatment, Over 80 percent of all stands presenting t h~s  
opportunity are held by NIPF omners 

5 Convert stands 1.~j1-h species chat are obv,cuslt. off-site, to 
a more p r o d u c r ~ ~ e  bpeoes on 752,000 acres These acres sup- 
port manageable stands, but annual growth of growing stock 
acerages oniv 32 cubrc feet per acre. Unless they are conbefled 
5 0  species more stiltable from the standpoint o i  timber prsduc- 
t~orr, they w~li produce far less volume than the site's potential 
Voiurne of grobving stock in these stands currently averages 
192 cubrc feet per acre. The rnajor~ty of such stands are owned 
by the ElPF group and domrnated by upfand hardwoods. 



6. Regenerate 7 5 milffon acres oi timberiand so poorly 
stocked wjth acceptahie trees that a manageabfe stand doe5 not 
exrst. Growtng-stock voiume in these poorly stocked stands av- 
erages only 561 cubic feet per acre. Conditions on most of 
these acres are the result of past harvesting practices. Neariv 
one-third of the acreage In this categorv exper~enced a final 
harvest between 1977 and 1986. Remnants of former stands, 
cull seedl~ngs and sapilngs, shrubs, and other undestrable 
vegetatton are preventing the development of a manageable 
stand. Although cond~trons on many of these acres tvrll eventu- 
aliy improve naturaily, it sometimes takes decades for a man- 
ageable stand to finally emerge. In the meantrme, a substan- 
tial amount of potenttal growth has been sacrrflced, and the 
qualrtc of the resulting stand is ser~ously compromtsed. Almost 
half the stands now in need of regeneration have been In thrs 
conditron for at least a decade. 

Of the timberland acres now in need of regeneration, 77 per- 
cent is classified as hardwood, 8 percent as oak-pine, and 5 
percent as p ine forest types. The remaining 10 percent is 
nonstocked. This distribution represents the species that cur- 
rently occupy these stands, which is not necessarily indicative 
of the stand that existed prior to harvest. The preponderance of 
these acres, however, are best suited to growing hardwoods; 
most were formerly hardwood stands prior to harvest, as em- 
phasized by the gap between rates of hardwood harvesting 
and regeneration discussed in the previous chapter. 

At a minimum, correction of conditions on many of these 
acres involves removal of the inhibiting overstory to release ad- 
vance regeneration and promote stump sprouting. More inten- 
sive measures include control of other competing vegetation 
and encouragement of desirable natural regeneration through 
mechanical or chemical means. Unfortunately, such tactics may 
prove prohibitively expensive, since the low volumes and poor- 
quality trees characteristic of stands already in this condition do 
little to offset the costs of improvement. 

The easiest way to combat the proliferation of poorly stocked 
hardwood stands 1s to promote condrtrons favorable to natural 
regeneration at the t i n e  ot harvest. Correctwe actions taken 
years later are costly and do not attack the source of the 
problem. One iess-expensive way to encourage the devefop- 
ment of better quality hardtvood stands IS  to s~rnplv fell all un- 
merchantable trees at the t~rne of harvest iclearfelling). 

fn additton to the 1.5 rnrllion acres of poorly stocked trmber- 
land, there are 379,000 acres of idle cropland that could eas- 
rlc be pianted to trees. In the past, such land has been the prr- 
rnary source of new forest acreage. Loss of plne timberland 
poses a threat to the maintenance and future expansion of 
Vtrginia's pine resource. Plantrng acres of idle cropland to plne 
w ~ l l  certarnly mitigate the problem. Site preparation and plant- 
Ing costs are considerably less on these acres than on cutover 
or poorly stocked forest. 

Help Is Available 

Virginia's forest resource is largely controlled by a diversity of 
NIPF landowners. Seventy-five percent of all timberland in the 
State is held by them. Three-fourths of all opportunities to im- 
prove future timber supplies likewise occur on NIPF land. The 
success of efforts to enhance the quality of Virginia's forests will 
thus be measured by the ability of forestry interests within the 
State to reach these owners. 

Financial and professional assistance in timber management are 
available to Virginia landowners from a variety of sources, 
The Forestry Incentives Program (FIP) is designed to share the 
cost of tree planting and other timber management practices 
with small landowners. Another source of Federal cost sharing 
is provided under the Agricultural Conservation Program 
(ACP). Attractive financial incentives to convert qualifying mar- 
ginal cropland to timberland are now available under the fed- 
erally administered Conservation Reserve Program. Cost-sharing 
assistance is also offered by the State in the form of the Refor- 
estation of Timberlands (RT) program. Professional advice and 
services are available from private forestry consultants; the De- 
partment of Forestry, Commonwealth of Virginia; and Coopera- 
tive Extension Services, Virginia Polytechnic Institute. Many 
wood-using companies also offer landowners technical 
assistance. 
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Appendix 

Procedure 

The procedure used In the fifth state~tide inventory and evalu- 
ation of Virginia's forest resources included these bastc steps: 

1. Initial estimates of forest and nonforest acreages were devel- 
oped from the classification of 74,655 sample clusters system- 
atically spaced on the latest aerial photographs available. Field 
crews checked a subsample of 7,006 of these 16-point clus- 
ters on the ground. A linear regression was fitted to the data to 
develop the relationship between the photo and ground clas- 
sification of the subsample. This procedure provided a means 
for adjusting the initial acreage est~mates tor change in land 
use since date of photography and for photo misclasstfications. 

2. Estimates of timber volume and forest classificat~ons were 
determined from measurements recorded at 4,266 ground sam- 
ple locations systematically distributed within timberland. The 
plot design at each location was based on a cluster of 10 
points. In most cases, variable plots, delineated with basal-area 
factor of 37.5 square feet per acre, were systematically spaced 
w i th~n a single forest cond~tion at 5 of the 10 cluster po~rrts. 
Trees less than 5.0 inches d.b.h. were tallied on frxed-radicrs 
plots around the point centers. 

3. Seedlings, shrubs, vines, grasses, forbs, and other lesser 
vegetation occurring within a 35-foot radius of selected point 
centers were identified and recorded at each forest sample 
location. Each distinctive zone of lesser vegetation was classi- 
fied based on  its height, density, and species composition. 
When merged with the tree tally, this information provided a. 
vegetative profile of each forest condition sampled. Additional 
nontimber attributes measured or ciassified included land use, 
terrain features, soils, erosion, iitter, water, mags, tree cavities, 
livestock grazing, and recreational use. 

4. Equations developed from detailed measurements d stand- 
ing trees in Virginia and throughout the Southeast were used to 
compute volumes of individual tally trees. A mirror caliper 
and sectional aluminum poles were used to obtain the addi- 
tional measurements on standing trees required to construct 
the volume equations. Forest; biomass estimates were made with 
equations developed by the  Utilizatroc of Southern Timber Re- 
search Work Unit of the Southeastern Forest Experiment Sta- 
tion in Athens, GA. In addition, feiled trees were medsurd 
at I05 active cutting opralions to provide utilization factors for 
the different timber products and species groups and to sup- 
plement the standing-tree voiurne stud). 

5. Growth, removals, and mortality were estimated from the 
remeasurement of 4,150 permanent sample plots estabiished 
in the 1W7 ~tnventory. Periodic surveys of timber products 
output, conducted by the Depafiment d Forestry, Common- 
wealth of Virginia, along with the annual pulpwood produc- 
t ~ o n  study for the South, provided additranat information for 
breakdowns of removals by product. 

6. Ownership lnformatran was collected from publtc records 
and through correspondence and direct contacts in the field. 
In those counties where the sarnpies missed a particular owner- 
sh~p class, temporary samples were added and measured to 
describe forest conditions within the ocvnersh~p class. 

7. All field data were sent to Ashevillc for editing and were en- 
tered into disk and magnetic-tape storage for processing. FI- 
nal est~mates were based on statistical summaries of t h e  de- 
tatled data. 

Reliability of the Data 

Statistical anafvsfs of the data ~ndtcates a sarmplin~ error of 
20.22 percent for the  estimate of ttmberlaqd, I .  15 ~crcerrt for 
the total grow~ng-stock voiarrne, 1.18 percent fur total growrng- 
stock volume growth, and 4.1 7 percent for total growrng-stock 
removals. As the totals are broken dncvn by forest type, specrcs, 
tree d~arneter, and other subd~vrsions, the sampl~ng error 
increases. If homogeneity of varrances 1s assumed, the order of 
this increase i i ;  suggested in the foilowrng tabulation shovVing 
the sampling errors In terms of one standard error, or two 

chances out of three. 

Sampling errors for selected areas and voIurne~ " 

Sampling boIume of gro~~intiq stock 
errorh --- 

(percent) Timberland in\,entory Net growth Removaii 

14 acres - - - - - Mrlfion cubic feet - - - - - 
1 747.7 --- - - 

3 
b 486.8 7,588.8 279.1 - 

3 83.0 3,372.8 123.0 - 

3 46.7 7,897.2 69 8 
5 29.9 1,214.2 44.6 333.8 

"ampling error of volume or area totals in question nabi be 
computed wrth the frctliowr~lng formula: 

cified volume OP area I = (SF_) JspeL 

Ji~olurne or area total in question) 

where: E =. Sampling error of the \iolurnct or area 
total in question. 

SE = Specified sampling error in table. 



Definitions of Terms 

Allowable cut. The volume of timber that could be cut on tim- 
berland during a given period under specified management 
plans aimed at sustained production of timber products. 

Basal area. The area in square feet of the cross section at breast 
height of a single tree or of all the trees in a stand, usually ex- 
pressed as square feet of basal area per acre. 

Biomass. The aboveground green weight of solid wood and 
bark in live trees 1.0 inch d.b.h. and larger from the ground 
to the tip of the tree. All foliage is excluded. The weight of 
wood and bark in lateral limbs, secondary limbs, and twigs 
under 0.5 inch in diameter at the point of occurrence on 
sapling-size trees is included but is excluded on poletimber and 
sawtimber-size trees. 

Bole. That portion of a tree between a I-foot stump and a 
4-inch top diameter outside bark (d.0.b.) in trees 5.0 inches 
d.b.h. and larger. 

Broad management class. A classification of timberland based 
on forest type and stand origin. 

Pine plantation. Stands that have been artificially regener- 
ated by planting or direct seeding and with a southern yel- 
low pine, white pine-hemlock, or other softwood forest 

ty Pe. 

Natural pine. Stands that have not been artificially regener- 
ated and with a southern yellow pine, white pine-hemlock, 
or other softwood forest type. 

Oak-pine. Stands with a forest type of oak-pine. 

Upland hardwood. Stands with a forest type of oak-hickory, 
chestnut oak, southern scrub oak, or maple-beech-birch. 

Lowland hardwood. Stands with a forest type of oak-gum- 
cypress, elm-ash-cottonwood, palm, or other tropical. 

Bureau of Land Management lands. Federal lands administered 
by the Bureau of Land Management. 

Census water. Streams, sloughs, estuaries, canals, and other 
moving bodies of water one-eighth of a statute mile in width 
and greater, and lakes, reservoirs, ponds, and other permanent 
bodies of water 40 acres in area and greater. 

Commercial forest land. (see: Timberland). 

Commercial species. Tree species conventionally regarded as 
being able to develop into trees suitable for the manufacture 
of industrial timber products. Species that typically exhibit small 
size, poor form, or inferior quality are excluded. 

D.b.h. Tree diameter (outside bark) at breast height (4.5 feet 
above the ground). 

Diameter class. A classification of trees based on tree d.b. h. 
Two-inch diameter classes are commonly used by Forest Inven- 
tory and Anaiysis, with the even inch as the approximate mid- 
point for a class. For example, the &inch class includes trees 
5.0 through 6.9 inches d.b.h. 

Farm. Land on which agricultural operations are being con- 
ducted and sale of agricultural products totaled $1,000 or more 
during the year. 

Farm operator. A person who operates a farm, either doing 
the work or directly supervising the work. 

Farmer-owned land (see: Other private land). 

Forest industry land. Land owned by companies or individu- 
als operating wood-using plants. 

Forest industry-leased land. Land leased or under manage- 
ment contracts to forest industry from other owners for periods 
of one forest rotation or longer. Land under cutting contracts 
is not included. 

Forest land. Land at least 16.7 percent stocked by forest trees 
of any size, or formerly having had such tree cover, and not 
currently developed for nonforest use. 

Forest type. A classification of forest land based on the spe- 
cies forming a plurality of live-tree stocking. 

White pine-hemlock. Forests in which eastern white pine, red 
pine, or jack pine, singly or in combination, constitute a plu- 
rality of the stocking. (Common associates include hemlock, 
birch, and maple.) 

Spruce-fir. Forests in which spruce or true firs, singly or in 
combination, constitute a plurality of the stocking. (Common 
associates include maple, birch, and hemlock.) 

Longleaf-slash pine. Forests in which longleaf or slash 
pine, singly or in combination, constitute a plurality of the 
stocking. (Common associates include oak, hickory, and 
gum.) 

Loblolly-shortleaf pine. Forests in which loblolly pine, short- 
leaf pine, or other southern yellow pines, except longleaf or 
slash pine, singly or in combination, constitute a plurality 
of the stocking. (Common associates include oak, hickory, 
and gum.) 

Oak-pine. Forests in which hardwoods (usually upland 
oaks) constitute a plurality of the stocking but in which pines 
account for 25 to 50 percent of the stocking. (Common as- 
sociates include gum, hickory, and yellow-poplar.) 

Cropland. Land under cultivation within the past 24 months, 
including orchards and land in soil-improving crops but exclud- 
ing land cultivated in developing improved pasture. Also in- 
cludes idle farmland. 



Oak-hickory. Forests in which upland oaks or hickory, sin- 
gly or tn combination, constttute a plurality of the stocking, 
except where ptnes account for 25 to 50 percent, rn which 
case the stand would be ctassified oak-pine, (Common asso- 
ciates include yellow-poplar, elm, maple, and black walnut.) 

Oak-gum-cypress. Bottom-land forests in which tupelo, 
blackgum, snteetgum, oaks, or southern cypress, singly or In 
combination, constttute a plurality of the stocking, except 
where plnes account for 25 to 50 percent, in which case the 
stand would be classified oak-pine. (Common associates in- 
clude cottonwood, willow, ash, elm, hackberry, and maple.) 

Elm-ash-cuttonwuod. Forests in which elm, ash, or cotton- 
wood, singly or in combination, constitute a plurality of the 
stocking. (Common associates include willow, sycamore, 
beech, and maple.) 

Map/+beech-birch. Forests in which maple, beech, or yel- 
low birch, singly or in combination, constitute a plurality of 
the stocking. (Common associates include hemlock, elm, 
basswood, and white pine.) 

Palm, other tropical. Forests in which palms and other tropi- 
cals constitute a plurality of the stocking. 

Gross growth. Annual increase in merchantable volume of 
trees in the absence of cutting and mortality. (Gross growth in- 
cludes survivor growth, ingrowth, growth on ingrowth, growth 
on removals prior to removal, and growth on mortality prior to 
death.) 

Growing-stock trees. Live sawtimber-size trees of commercial 
species containing at least a 12-foot log, or two noncontigu- 
ous saw logs each 8 feet or longer, meeting minimum grade 
requirements (hardwoods must qualify as a log grade of either 
3 or 4; softwoods must qualify as a log grade 3) with at least 
one-third of the gross board-foot volume (International 114- 
inch rule) between a 1 -foot stump and the minimum saw-log 
top being sound, or a live tree below sawtimber sire that will 
prospectively qualify under the above standards. 

Desirable tree. A tree that qualifies as growing stock and has 
no serious defects in quality limiting present or prospective 
use; is of relatively high vigor (30 percent or more live crown 
ratio); is compatible with the site and physiographic class; 
has a total board-foot loss not to exceed 15 percent in soft- 
woods or 25 percent in hardwoods as a result of severe 
sweep, crook, or lean; and has a relatively clear bole. 

Acceptable tree. A tree that qualifies as growing stock but 
does not meet the minimum rquirements to qualify as a de- 
sirable tree. Included are sawtimber-size trees that do not 
contain a 1 2-foot saw log because of excessive, natural ta- 
per in the butt log but have the potential to produce a 12- 
foot saw log as diameter increases. 

Growing-stock volume. Volume {cubic feet) of solid wood in 
growtng-stock trees 5.0 inches d. b. h. and larger, from a 1 - 
foot stump to a minimum 4.0-inch top diameter, outside bark, 
on the central stem. Volume of solid wood In primary forks 
from the pant of occurrence to a minimum 4.0-inch top 
diameter outside bark i s  included. 

Hardwoods. Angiosperms; dicotyledonous trees {including all 
palm species which are monocotyledonousi, usually broadleaf 
and deciduous. 

Soft hardwoods. Soft-textured hardwoods such as boxelder, 
red and silver maples, hackberry, loblolly-bay, sweetgum, 
yellow-poplar, magnolia, sweetbay, water tupelo, black- 
gum, sycamore, cottonwood, black cherry, willow, bass- 
wood, and elm. 

Hard hardwoods. Hard-textured hardwoods such as sugar 
maple, birch, hickory, dogwood, persimmon (forest grown), 
black locust, beech, ash, honeylocust, holly, black walnut, 
mulberry, and all commercial oaks. 

Idle farmland. Land including former cropland, orchard, im- 
proved pasture, and farm sites not tended within the past 2 
years, and currently less than 16.7 percent stocked with live 
trees. 

Improved pasture. Land currently improved for grazing by 
cultivation, seeding, irrigation, or clearing of trees or brush. 

Indian land. All lands held in trust by the United States for indi- 
vidual Indians or tribes, or all lands, titles to which are held 
by individual Indians or tribes, subject to Federal restrictions 
against alienation. 

Industrial wood. All roundwood products except fuelwood. 

Ingrowth. The number or net volume of trees that grow large 
enough during a specified year to qualify as saplings, pole- 
timber, or sawtimber. 

Inhibiting vegetation. Cover sufficiently dense to prevent the es- 
tablishment of tree seedlings. 

Land area. The area of dry land and land temporarily or partly 
covered by water such as marshes, swamps, and river flood- 
plains (omitting tidal flats below mean high tide), streams, 
sloughs, estuaries, and canals less than one-eighth of a statute 
mile in width, and lakes, reservoirs, and ponds less than 40 
acres in area. 

Live trees. All trees 1.0 inch d.b.h. and larger which are not 
dead at the time of inventory. 

Live-tree volume. Volume (cubic feet) of wood above the 
ground line in live trees 1.0 inch d.b.h. and larger. The 
volume in twigs and lateral limbs smaller than 0.5 inch in 
diameter at the point of occurrence on sapling-size trees is 
included but is excluded on poletimber and sawtimber-size 
trees. 



Log grade. A classification of logs based on external 
characteristics as rndicators of quality or value. 

Logging residues. The uni~sed merchantable portron of 
grow~ng-stock trees cut or destroyed during logging operatrons 

Logging slash. The unmerchantahie portran of growing-stock 
trees irnclud~ng saplrngsi pius ail cuij frees 1.0 tnch d h. h. 
and larger cut or destrulved during iciggtrlg operat~ons ,~nd not 
used. 

Manageable stand. Ttmberian:J at least 60 percent stocked 
with growtng-stock trees that can be featured together under a 
management scheme. 

Merchantable portion. That portion of lrve trees 5.0 inches 
d.5.h.  ,and larger between a 1 -toot stump and a minimum 
4.0-inch top diameter outside bark on the central stem. That 
portroc of primary forks from t h e  p a n t  ot occurrence to a 
rnlnrmum 4.0-~nch top diameter outside bark is included. 

Merchantable volume. Solid-wotid \iolunie in merchantable 
portion of live trees. 

Miscellaneous Federal land, Fedcr,il land other than national 
forests, land admin~~tcrcd by the Burt.au of Land Management, 
arrd i,rnd adminrstered by the Bcire,>i_t o f  Ind~an ~ f t d~ t -5 .  

Miscellaneous private land. (see: Other private land). 

Mortaliiy. The rnerchantdble V O ~ U M * ~  tr) tree. that have tired 
troin natural causes during a ywcrtreci ~3e~iod .  

NatioreaB forest land, r"eclcr,ll lard tI1,lt h,ti been legal I i /  dctiig- 
nateb ,as nat~onal lurest\ or purcha~e ulilrs, and o : h e ~  land un- 
der the adn3inrstratron of el.w F o r ~ c t  Service, rncluding expert- 
mental areas and Bankhead-jones T ~ t k  lli land 

keg annuail growth. The net change In merrhantahle vctlitrne 
to: d specific ye<lr in thc. ,thsence of cutt ing igrobi growth mr- 
nus  nmrta!rly for that ;per: !tied y~adr). 

Net volume, Gross ~olurnc. of ;\loud deductton3 tor rot, 
.nttao, or other detect affecting bbe ~ T ) T  tlrnber p r~duc ik .  

Nrpncommeacial species, -hrcie s p~c l e s  of typlediiy small \i?e, 
poor form, or Interior qualii-v k ~ h t c h  ~o r r r~a l l v  do not ilfe~clop 
1910 tree3 suitable tor in r ius t r~~~ i  L ~ ~ o ~ J c ( ,  prodricts 

Nofirforest !and. Land that h,a$ rrcwer .ilppclated forests and land 
formc~riv rorekted : v h e r ~  timber prodtictiim ii 3:pciuded l i i  c k -  
~eiopn-~ent for other tises. 

NonindustriaI private forest (11BJii"BIF'i land* "see. Other prrvate 
;an'J). 

taionstacked forest land, Tl rnber la~d less ihsdrl 16 7 percent 
srocked with growing-stock trees. 

Other private land, P r ~ ~ a t e l v  owned land excluding forest in- 
dustry land or forest industry-leased land. Also referred to as 
rtcznindustrral private forelt iNlPF) land. 

Farmer-owned !and Owned by farm operators, excluding in- 
corporated farm ownerships. 

Other ~ndivrduai !and Owned by ~ndnvsduals other than farm 
operators. 

Other corporate /and Owned bv corporations, including tn- 
corporated farm ownerships. 

Other removals. The growl ng-stock volume of trees removed 
from the ir\~entorti by cuiturai operatrons such as timber stand 
improvement, /and ctearlng, and other changes In land use that 
result in t h e  rernov,li i>t t h e  tree-, from the timberland. 

Plant residues, Wood material generated In the production ot 
timber product5 at primary manufacturing plants. 

Coarse residuexs. Material, such as slabs, edgings, trim, ve- 
neer cores and ends, which is suitable for chipping. 

Fine residues. Material, such as sawdust, shavings, and ve- 
neer chippings, which is not suitable tor chipping. 

Plant byproducts. Residues (coarse or tine) utilized in the fur- 
ther manufacture of industrial products or for consumer use, 
or utilized as fuel. 

l i nu ied  plant residues. Res~dues (coarse or fine) that are not 
used for any product, including tuel. 

Poletimber-size trees. Live trees at least 5 .0  inches d.b.h. but 
smaller than sawt~mber size. 

Productive-reserved forest land. (see: Reserved timberland) 

Quality class. A claisification of sawt~mber volume by log or 
tree grades. 

Rangeland. Land on which the natural vegetat~on is predomi- 
nantly native grasses, grassltke plants, forbs, or shrubs valu- 
able for forage, not qualifying as trmberland and not devel- 
oped for another land use. Rangeland includes natural grassland 
and savannah. 

Reserved timberland. Forest land sufficiently producttve to qual- 
lib as timberland, but wtthdrawn from timber utilization through 
statute or adm~nstrative designatton. 

Rotten trees. Lrve trees of commercial specles that do not con- 
tain at least one 12-foot saw log, or two noncont~guous saw 
logs, each 8 feet or longer, now or prospectively prrmarily 
because of rot or rn~ssing sections, and tvrth less than one-third 
of the gross board-roof tree volume in sound rnater~ai. 



Rough trees. Live trees of commercial specres that do not con- 
tain at feast one 12-foot saw log, or ttto noncont~guous saw 
logs, each 8 feet or longer, now or prospect~veiy, primarily 
because of roughness, poor form, spirts, and cracks, and ~vrth 
less than one-third of the gross board-foot tree volume In 
sound material; and live trees of noncommercia/ species. 

Softwoods. Gymnosperms; in the order Coniferales, usually 
evergreen iinciudes the genus laxodium which is deciduous), 
having needles or scale/ t ke leaves. 

Plnes. Yellow pine species which include lohlnlly, longleaf, 
slash, pond, sho~Ieai, pitch, Virginla, sand, spruce, and Ta- 
ble MoijnFarn panes. 

Roundwd ( r o u n d w d  logs). Logs, bolts, or other round sec- 
tions cut from trees for industrial or consumer uses. Other >ofttviiob.; Cypress, eastern redcedar, w h ~ t e  cedar, 

eastern i.21hite pne, ea5tern hernio~k, spruce, and r'rr. 
R a u n d w d  c h i p d .  Anv t~n^ik-.r cut. pf~rnarrly For pulpizood, 
delivered to nonpulpmiils, chipped, and the12 soid tia yhilpmrlis 
as res~dues, including chipped tops, jump sections, whole 
trees, and pu lpwo~d  sticks. 

Stand-sine class, X clib4~1f1cat~on of forest land based on r5e 
diameter class distrrbutron of greauirrig-\tocla: trees In t h e  stand 

Sawtimber stands Stand\ at le;~i\t I6 6 percent stocked with 
g r o ~  rng-stock trees, nrth half or more of lord! ituckrng in 
sawt~mber and poletimber trees, and with sa\ivtlmbitr stock- 
rng at least equal to poietirnl~er stocking. 

Roundwood products. Any primary product. such as lumber, 
poles, pilings, pulp, or fuelwood which is produced from 
roundwood. 

Salvable dead trees. Standing or down dead trees considered 
utilizable by Forest Inventory and Analysis standards. 

Psietln7be3r stands. Stands at least 16.7 percent stocked with 
growing-%lock trees o i  which hall or more of total stocking 
I\ IR poletimber and ~a~~%t~rnbe:  trees, and with psie:rrnber 
srock~ng exceeding that of sawtimber. Saplings. Live trees 1.0 to 5.0 inches d. b. h 

Saw log. A log meeting minimum standards of d~arneter, 
length, and defect, ~ncluding logs at least 8 feet long, sound 
and straight, and with a mrnimum diameter inorde bark for soft- 
woods of 6 iiaches (8 rnches for hardwoods). 

Sapicng-seedicng stands. Stands ;te least i 6.7 percent stocked 
with groev~rrg-stock trees of whit i-r mc:rfA t b r i  half of totsal 
stacking is sapi ing~ , ~ n d  seedjingc. 

State, csunby, and municipal !and, 1-9876 raivrsetd by States, 
c o ~ n t 1 ~ 4 ,  caild iocdi pubf~t .ngenc,i3c, o r  niun~cipalit~t*s, or land 
ie,-isea! to thew gcivrrnrnei lf;ii uni t5  far 50 year; or more 

Saw-log portion, That part of the bole of sawrsrnbcv trees be- 
tween a I-fool stump and the 6.dw-log  to^, !nc/ud~ng -ibe por- 
tion of forks large ensugh to contarn a saw log. 

Stocking. T h e  degree ot occupancb ot idnd by trpes, measured 
172; bd\adt drc3d or the  num~trrerr treec in a stand and spacing 
i r t  the  starid, ei~rnpdred w ~ t h  a miiaimfum standard, depend~ng 
on tree 5 1 2 ~ '  required tr, i'uiltfi etit~jrze t h e  growth potential of 

t h e  land 

Saw-log top. The pant on the bole of sa\strn.ib~r trees above 
which a convent~onal saw log cannot be produced T h e  n11;71- 
mum saw-log top is 7.0 inches In diameter outside bark id 0.h.) 
for soft'\"v'osds and 9.0 inches id.o.b.1 for hard~oods 

i- i; i iy i t& k ~ d .  100 percent or r-ricire srrackivg. Sawtimber-size trees. Sofhr~oods 9.0 inches d. b. h. and bzrger 
and hardwoods 19.0 inches d.b.h. and larger. 

Sawtimber volume. Growing-stock volume in the savi -lop por- 
tion of sawt~mber-size trees in board feet (ii-rternatronai li4- 
inch rule). 

Poorly stocked Les.; than 60 percent i%ckrrrg, 

Suwivor growth, The merchantable i i r~!urne increment o n  trees 

5 C ~ n c h e c  d b h and iarge; ni9 the rnktent~~bt a!: 2 1 7 ~  be~ih~ritag 
bit the  yecir and 6,kirvgvirlt: to ~ t b  end 

Seedlings. Live trees of cornrnercrabs8?eriec; tesi t"lafl 1 0 inch 
d.b h. that are expected to survive and drtclop 

Site?. ciass, i"i c~asslfncatrsn of forest land *n k+rnb of inhe ren t  
capacity '0 PIOW crops cf industriai wood based c.3 u i i y  
stocked natural stands, bv annual pri~dcet~nrs c ~ ~ c i i  ttv 

Timberiand, Land at k 2 s t  i 6.7' percent stocked by forest tree4 
04 an \  i11e or tor~erl'p" hai.c~g had w c h  trer toter not  cur 
r e f i t i ~  decetoped for rzontac-it 35e capahk 0 4  rsrodtlcing 20 ru-  
b~ leer st industrlaf bi,ood per acre per ye&- ar76 not .~,vitii- 
dr,%-i  fro^ "imber titsitzatran bv I P P ~ C , ~ ~ ~ I V ~  ~sctlian. Class 1 .  165 or more cubic feet per acre. 

CIass 2 .  120 to 164 cubic feet per acre. Timber products, %ocrrd\\ ood product> at& bvproducr~ 

Class 3 85 to I t 9 cubic teet per acre. Timber rearssvals, The  merchantable tolturne of trees removed 
from the inventorv bv harlestit-tg, C I X I P I J ~ ; ~ ~  operzi~t~nc SC:~-k as 
stand ~ v p r ~ v e m e ~ t ,  l2nd r l~ar ing ,  sr ci;n?ge< rn 13vd li~ie Gic;s> 4 30 to 84 rubxr feet per acre 

Class -7 20 to 49 C U ~ I C  fee: raer acre 



Top. The port~on of the main stem and forks from a 4.0-inch 
d~ameter outs~de bark to the tips of the maln stem and forks, 
plus all other l~mbs above the 4.0-lnch top at least 0.5 inch rn 
drarneter at their point of occurrence. 

Treatment opportunity. A ciassiiicatron of the management or 
treatment that would most Improve for trrnber product~on the 
extst~ng condit~on of the stand being sampled. 

Tree grade. A classification of sawtimber trees based on the log 
grade of the butt log in the tree. 

Unproductive forest land. (see: LVoodland!. 

Stocking standard 

Upper-stem portion. That part of the main stem or fork of saw- 
t~mber trees above the saw-log top to mlnrmum top diameter 
4.0 inches outside bark or to the point where the matn stem 
or fork breaks into limbs. 

Urban and other areas. Areas developed for resident ia I, 
~ndustital, or recreattonal purposes, school yards, cemeter~es, 
roads, ra~froads, a~rports, beaches, powerlines and other r~ghts- 
of-wav, or other nonforest land not included in any other speci- 
fied land use class. 

Woodland. Forest land incapable of producing 20 cubic feet 
per acre per year of industrial wood under natural conditions, 
because of adverse site conditions. 

Minimum number of Minimum basal area 
D.b. h. trees per acre per acre 
class for full stocking for full stocking 

Seedl i ngs 600 - 

2 5 60 - 
4 460 - 

6 340 67 
8 240 84 

10 155 85 
12 115 90 
14 90 9 6 
16 72 101 
18 60 106 
20 5 1 1 1  1 

Conversion factors 

Cubic feet of wood per average cord 
(excluding bark) 

D.b.h. All 
Pine 

class species 
Other Hardwood 

softwood 

Rough cords per M cubic feet (without bark) = 

Where Pine Other softwoods Hardwoods 

a = 10.01 850 9.15960 f 1.68410 
b = 34.421 35 28.75973 3.74431 
c = 22.73994 25.54418 157.3941 7 

Metric equivalents of units used in this report 

1 acre = 4,046.86 square meters or 0.404686 hectare 
1 cubic foot = 0.02831 7 cubic meter 
1 inch = 2.54 centimeters or 0.0254 meter 
Breast height = 1.4 meters above ground level 
1 square foot = 929.03 square centimeters or 0.0929 

square meter 
1 square foot per acre basal area = 0.229568 square meter 

per hectare 
1 pound = 0.454 kilogram 
1 ton = 0.907 metric ton 

Average 74.6 72.0 84.8 74.9 
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T a b l e  1.--Area, by l a n d  c l a s s ,  
V i r g i n i a ,  1986 

Land c l a s s  Area  

A c r e s  

Forest land 
Timber l and  15,435,836 
Rese rved  t i m b e r l a n d  471,188 
Wood1 a n d  61 ,413  

T o t a l  15 ,968,441 

Nonforest land 
Crop land  3 ,463 ,490  
P a s t u r e  and r ange  3 ,227 ,675  
Othe ra  2 ,750 ,243  

T a b l e  2.--Area of t i m b e r l a n d ,  by 
ownersh ip  c l a s s ,  V i r g i n i a ,  1986 

Ownership c l a s s  Area  

Acres  

N a t i o n a l  %ores t 

Other Federal 
Bureau of Land Management -- 
I n d i a n  460 
Miscellaneous Federal  220,950 

S t a t e  

County and municipal  

All landb 25,409,849 F o r e s t  i n d u s t r y  1 , 8 3 3 , 8 1 1  

a 
I n c l u d e s  swampland, i n d u s t r i a l ,  a n d  

u rban  a r e a s ,  o t h e r  n o n f o r e s t  land, 
and 163 ,675  a c r e s  c l a s s e d  a s  w a t e r  by 
F o r e s t  Survey  s t a n d a r d s  but d e f i n e d  
by Bureau s f  Census a s  Land, 

b ~ r o m  t h e  U.S. Bureau o f  Census ,  1980.  

F o r e s t  i n d u s t r y - l e a s e d  19 ,438  

Other private 
Farmer  
O t h e r  i n d i v i d u a l  
O t h e r  c o r p o r a t e  

T o t a l  

ALE omershigs 



Table 3.--Area of timberland, by stand-size and omership classes, Virginia, 1986 

A 1  l Other Forest 
c t National Forest Other 
atand-size class industry- 

ownerships forest public industry private leased 

Sawtimber 7,329,352 83 1,344 306,208 521,890 2,323 5,667,587 
Poletimber 5,102,014 516,604 142,700 696,095 17,085 3,730,130 
Sapling and seedling 2,806,064 130,251 54,463 586,844 30 2,034,476 
Nons tocited 197,805 8,260 4,230 28,982 -- 156,334 

A 1 1  classes 15,435,836 1,486,459 507,601 1,833,811 19,438 11,588,527 

Table 4.--Area of timberland, by stand-volume and ownership classes? Virginia, 1986 

A1 1 National Other Forest Forest Stand volume class Other 
industry- (board feet/acrea) ownerships forest public industry private leased 

Less than 2,000 5,973,114 477,586 124,631 1,081,994 16,291 4,272,612 
2,000 - 3,999 2,667,520 348,691 87,213 216,067 2,323 2,013,223 
4,000 - 5,999 2,360,076 295,643 85,465 132,310 824 1,845,834 
6,000 - 7,999 1,658,920 153,936 70,337 128,405 -- 1,306,242 
8,000 - 9,999 1,054,658 82,317 42,780 85,380 -- 844,191 
10,000 or more 1,721,538 128,283 97,175 189,655 -- 1,306,425 

A11 classes 15,435,836 1,486,459 507,601 1,833,811 19,438 11,588,527 



Table  5.--Area of t imber land ,  by s t o c k i n g  c l a s s  of growing-stock t r e e s  and ownership c l a s s ,  
V i r g i n i a ,  1986 

A 1  1 Na t iona l  Other  Fa r e s  t F o r e s t  
S tock ing  c l a s s  Other  ownerships f o r e s t  publ i c  i n d u s t r y  i ndus t ry -  pr ivare 

l e a sed  

Overstocked 690,125 49,943 39,953 148,433 4,035 447,761 
F u l l y  s tocked  5,047,426 327,295 184,904 870,267 14,035 3 ,650 ,925  
Moderately s tocked  7,244,676 785,995 220,340 664,492 30 5,573,819 
Poo r ly  s tocked  2,255,803 314,966 58,174 121,637 1 ,338  1 ,759 ,688  
Nonstocked 197,806 8,260 4,230 28,982 -- 156,334 

A l l  c l a s s e s  15,435,836 1,486,459 507,601 1 ,833 ,811  19,438 11,583,527 

Table  6.--Area of t imber land ,  by s i t e  and ownership c l a s s e s ,  V i r g i n i a ,  1986 

S i t e  c l a s s  A 1  1 Na t iona l  Other  F o r e s t  Fo re s t  Other  
( f  t 3 / a c r e / y e a r )  ownerships f o r e s t  pub l i c  i n d u s t r y  indus t r y -  pr i,a l e a sed  

Acres - - - - - - 
124,642 8,497 2,215 9,484 
407,703 22,408 3,126 30,676 

3,197,576 78,808 145,081 378,537 
9,389,219 731,320 289,107 1 ,249 ,724  
2,316,696 645,426 68,072 165,390 

A l l  c l a s s e s  15,435,836 1,486,459 507,601 1 ,833 ,811  19,438 11,588,527 



Table  7.--Area o f  t imber land ,  by f o r e s t  type  and s i t e  index c l a s s ,  V i r g i n i a ,  1986 

S i t e  index c l a s s a  
F o r e s t  type  A 1  1 

c l a s s e s  (50 50-59 60-69 70-79 80-89 90-99 100-109 110-119 >119 

Softwood t y p e s  
White pine-hemlock 183,257 3,452 8,955 48,831 64,827 36,426 11,972 8,794 ..."- -- 
Spruce f i r  -- -- -- -- -- -- -- -- -- -- 
Longleaf  p i n e  -- -- -- -- -- -- -- -- -- .'".- 

S l a s h  p ine  -- -- -- -- -- -- -- -- -- -- 
L o b l o l l y  p i n e  1,772,630 2,613 48,338 265,825 924,578 431,778 85,324 14,174 -- -- 
S h o r t l e a f  p i n e  146,573 8,500 32,961 42,061 43,668 11,850 7,533 -- -- -- 
V i r g i n i a  p ine  1,029,744 27,795 92,963 427,144 354,456 106,472 17,125 3,789 .... - -- 
Sand p ine  -- -- -- -- -- -- -- -- -... -- 
E a s t e r n  r edceda r  91,754 4,251 2,055 34,683 50,765 -- -- -.,"% -- .,..- 

Pond p ine  4,940 2,202 -- 2,738 -- -- -- -- -- -- 
Spruce p ine  -- -- -- -- -- -- -- -- -- -..,. 

P i t c h  p ine  68,495 10,685 23,628 25,152 4,317 4,713 -- -- -- -- 
Table  Mountain p ine  58,258 23,131 31,535 3,592 -- -- -- -- -- -- 

T o t a l  3,355,651 82,629 240,435 850,026 1,442,611 591,239 121,954 26,757 -.... -- 
- 

Hardwood t y p e s  
Oak-pine 1,689,191 102,521 161,572 432,330 580,722 284,689 108,138 19,219 
Oak-hickory 9,230,215 295,856 1,117,723 1,977,790 2,772,109 1,528,473 1,085,124 352,856 
Ches tnu t  oak 454,071 83,075 158,858 125,838 52,024 30,845 -- 3,431 
Southern  s c r u b  oak 4,766 4,766 -- -- -- -- -- -- 
Oak-gum-cypress 310,705 2,499 19,873 68,031 116,036 65,889 22,592 15,785 
E lm-ash-co t tonwood 307,829 -- 10,046 37,675 103,267 67,740 53,861 32,657 
Maple-beech-birch 83,408 -- 9,496 21,715 24,029 23,447 4,721 -- 

T o t a l  12,080,185 488,717 1,477,568 2,663,379 3,648,187 2,001,083 - 1,274,436 423,948 
-- 

A l l  t y p e s  15,435,836 571,346 1,718,003 3,513,405 5,090,798 2,592,322 1,396,390 450,705 80,476 22,391 

a  
50-year base .  



Table  8.--Area of t imber land ,  by f o r e s t  t y p e  and ownership c l a s s ,  V i r g i n i a ,  1986 

A 1  1 N a t i o n a l  Other  F o r e s t  F o r e s t  
F o r e s t  type  Other  

ownerships  f o r e s  t p u b l i c  i n d u s t r y  i n d u s t r y -  
l e a s e d  p r i v a t e  - 

Softwood t y p e s  
White pine-hemlock 183,257 24,814 2,690 10,095 -- 145,658 
Spruce-f i r  -- -- -- -- -- w e  

Longleaf  p i n e  -- -- -- -- -- -- 
S l a s h  p i n e  -- -- -- -- -- -- 
Lob101 l y  p i n e  1 ,772 ,630  -- 63,434 786,392 9 ,751  913,053 
S h o r t l e a f  p i n e  146,573 -- 5 , 8 0 1  6,987 -- 133,785 
V i r g i n i a  p i n e  1 ,029 ,744  16 ,876  69,220 108,498 -- 535,150 
Sand p i n e  -- -- -- -- -- -- 
E a s t e r n  r e d c e d a r  91,754 -- 4 ,098  -- -- 57,656 
Pond p i n e  4 ,940  -- -- -- -- 4 , 9 4 0  
Spruce p i n e  -- -- -- -- -- -- 
P i t c h  p i n e  68,495 34,268 -- -- -- 34,227 
Table  Mountain p ine  58,258 38,322 -- 2,058 -- 17,878 

T o t a l  

Hardwood t y p e s  
Oak-pine 1 ,689 ,191  135,822 46,804 235,195 -- 1 ,271 ,370  
Oak- h i c k o r y  9,230,215 1 ,082 ,432  274,375 573,640 8,663 ,' ,L90,9Ci 
Ches tnu t  oak 454,071 142,395 30,467 2 9 , 2 6 3  -- 2 5 1 , 9 4 6 ,  
Southern  s c r u b  oak 4,766 -- -- -- -- L ,  Bbt; 
Oak-gum-cypress 310,705 -- 3 , 7 5 2  32,419 - -- 2 7 $ ,  53.14 
Elm-ash-cottonwood 307,829 -- 6,960 4 9 , 2 6 4  8 [a 250,74; 
Maple-beech-birch 83,408 :1,530 -- -- -- 72,876 

T o t a l  9,6;7; 97Li6*?3C 
--- - -- -- 

A l l  t y p e s  15,435,836 1 ,486 ,459  507,601 1,833,811 19,438 11,588,527 
- 



T a b l e  9.--Area of t i m b e r l a n d ,  by f o r e s t  t y p e  and s t a n d - s i z e  c l a s s ,  V i r g i n i a ,  1986 

F o r e s t  t y p e  

s t a n d - s i z e  c l a s s  
A l l  Nonstocked 

c l a s s e s  S a p l i n g -  a r e a s  
Sawtimber P o l e t i m b e r  s e e d 1  i n g  

Softwood t y p e s  
White  pine-hemlock 
S p r u c e - f i r  
Long lea f  p i n e  
S l a s h  p i n e  
L o b l o l l y  p i n e  
S h o r t l e a f  p i n e  
V i r g i n i a  p i n e  
Sand p i n e  
Redcedar  
Pond p i n e  
S p r u c e  p i n e  
P i t c h  p i n e  
T a b l e  Mountain p i n e  

T o t a l  

Hardwood t y p e s  
Oak-pine 
Oak-hickory 
C h e s t n u t  oak 
S o u t h e r n  s c r u b  oak 
Oak-gum-cypress 
Elm-ash-co t tonwood 
Maple-beech-birch 

T o t a l  12 ,080 ,185  6 , 2 6 9 , 1 7 0  3 ,776,767 1 , 8 6 4 , 1 0 4  170,144 

A l l  t y p e s  15 ,435 ,836  7 , 3 2 9 , 3 5 2  5 , 1 0 2 , 6 1 4  2 , 8 0 6 , 0 6 4  197,806 



Table 10,--Area of timberland, by stand-age and broad management classes, all 
ownerships, Virginia, 1986 

Broad management class 
Stand-age class A1 1 

(years) classes Pine Natural Upland Lowland 
plantation pine Oak-pine hardwood hardwood 

- - - - - - - - - - - - - - - A c r e s - - - - - - - - - - - - -  

0-10 1,567,659 444,010 142,687 312,933 630,446 37,583 
11-20 1,491,892 463,207 313,612 188,969 508,318 17,786 
21-30 1,070,408 219,480 295,623 120,360 403,656 31,289 
31-40 1,281,086 41,108 408,608 143,618 649,505 38,247 
41-50 1,730,520 100 401,714 167,091 1,078,265 83,350 
51-60 2,029,154 -- 266,249 178,405 1,527,462 57,038 
61-70 1,653,187 -- 139,589 174,829 1,265,545 73,224 
71-80 1,077,748 -- 63,057 91,095 890,497 33,099 
81+ 1,320,763 -- 41,511 103,351 1,134,708 41,193 

No manageable stand 2,213,419 2,148 112,948 208,540 1,684,058 205,725 

All classes 15,435,836 1,170,053 2,185,598 1,689,191 9,772,460 618,534 

Table 11.--Area of timberland, by stand-age and broad management classes, public 
ownerships, Virginia, 1986 

Broad management class 
Stand-age class A1 1 

(years) class,es Pine Natural Upland Lowland 
plantat ion pine oak-pine hardwood hardwood 

0-10 
11-20 
21-30 
31-40 
41-50 
51-60 
61-70 
71-80 
81+ 

No manageable 

- - - - - - - - - - - - - - A c r e s - - - - - - - - - - - - - -  

82,202 18,535 3,376 7,475 52,816 -- 
133,180 1,372 20,577 31,346 79,459 426 
38,251 4,977 15,404 200 17,670 -- 
108,740 1,206 54,529 4,740 47,805 460 
150,405 100 25,111 10,176 114,993 25 
250,491 -- 35,805 10,342 204,344 -- 
291,153 -- 36,325 34,339 216,346 4,143 
255,362 -- 21,559 17,313 216,267 223 
383,283 -- 12,400 29,915 337,865 3,103 

stand 300,993 -- 8,247 36,780 253,634 2,332 

All classes 1,994,060 26,190 233,333 182,626 1,541,199 10,712 



Table 12.--Area of t imberland,  by stand-age and broad management c l a s s e s ,  f o r e s t  
i ndus t ry , a  V i r g i n i a ,  1986 

Broad management c l a s s  
Stand-age c l a s s  A 1  1 

( y e a r s )  c l a s s e s  P ine  Natura l  Upland Lowland 
p l a n t a t  ion p ine  Oak-pine hardwood hardwood 

0-10 
11-20 
21-30 
31-40 
41-50 
51-60 
61-70 
71-80 
81+ 

No manageable s tand  

A l l  c l a s s e s  1,853,249 634,960 288,821 235,195 611,766 82,507 

a 
Inc ludes  19,438 a c r e s  of o t h e r  p r i v a t e  land under long-term l ea se .  

Table 13.--Area of t imberland,  by stand-age and broad management c l a s s e s ,  o t h e r  
a p r i v a t e  ownerships,  V i r g i n i a ,  1986 

Broad management c l a s s  
Stand-age c l a s s  A 1  1 

( y e a r s )  c l a s s e s  P ine  Natura l  Upland Lowland 
p l a n t a t  ion p ine  Oakmpine hardwood hardwood 

0-10 
11-20 
21-30 
31-40 
41-50 
51-60 
61-70 
71-80 
81+ 

No manageable 

- - - - - - - - - - - - - -  - Acres - - - - 
1,051,995 198,098 117,227 213,758 

991,582 195,704 262,502 128,799 
793,813 87,303 221,198 110,974 

1,052,719 27,798 313,553 123,883 
1,468,135 -- 330,816 146,853 
1,651,643 -- 204,733 141,527 
1,236,312 -- 68,517 117,870 

736,404 -- 27,932 65,825 
854,108 -- 29,111 66,469 

s tand  1,751,816 -- 87,855 155,412 

A l l  c l a s s e s  11,588,527 508,903 1,663,444 1,271,370 7,619,495 525,315 

a 
Excludes 19,438 a c r e s  of o t h e r  p r i v a t e  land under long-term l e a s e  t o  f o r e s t  

i ndus t ry  . 



T a b l e  14.--Basal a r e a  p e r  a c r e  o f  l i v e  t r e e s  5.0 i n c h e s  d.b.h.  and l a r g e r ,  by b road  manage- / 
ment c l a s s ,  s p e c i e s  g roup ,  and  ownersh ip  c l a s s ,  V i r g i n i a ,  1986 i 

I 

A1 1 Nat i o n a l  O t h e r  F o r e s t  F o r e s t  Broad management c l a s s  O t h e r  
p u b l i c  i n d u s t r y  i n d u s t r y -  private and s p e c i e s  g roup  owne r sh ip s  f o r e s  t l e a s e d  

P i n e  p l a n t a t i o n  ! 
Softwood 46.8 30.0 28.1 4 7 . 1  120.0 46.5 ! 
Hardwood 4.7 -- 8.4 4 .5  -- 4 . 9  f 

a 
T o t a l  51.5 30.0 36.5 51.6 120.0 51.4  

N a t u r a l  p i n e  
Softwood 
Hardwood 

T o t a l  87 .1  94.4 104.9 9 2 . 2  -- 84.3 

Oak-pine 
Softwood 
Hardwood 

T o t a l  

Upland hardwood 
Softwood 
Hardwood 

T o t a l  

Lowland hardwood 
Softwood 
Hardwood 

T o t a l  

A l l  c l a s s e s  
Softwood 
Hardwood 

T o t  a 1  77.5 88.0 8 9 . 9  64 -11 127.5 78.0 
-- - - ----- - 



Table 15.--Area of reserved timberland and woodland, by 
forest-type group, Virginia, 1986 

Fores t-type group 
A1 1 Reserved 
areas timberland Woodland 

Spruce-fir 
White pine-hemlock 
Longleaf-slash pine 
Loblolly-shortleaf pine 
Oak-pine 
Oak-hickory 
Oak-gum-cypress 
Elm-ash-cottonwood 
Maple-beech-birch 

All types 



m r n m O m N m m o a m m N m N m m b m 9 0 N  m  
t . m - r . o m ~ a d m a ~ e d ~ e m m m m o a  o 
m o m  '5- N N d r n r n N  N m  4 m N  m ...... .. .. .. 
N m m  N 4 4 N 

m m d a 4 m a m b N O m b m m m m N d m 9 0  
N m d m O o r . t . 4 9 0 9 m m r n i f G 9 t . 9 c - 4 0  
m e m o 4 m  r - m m m ~ o  m a m o ~ m e o  ............ ............ .... .... .... 
~ W N + N ~  d e m r . m m  d m  4 4  
N N N-i  d p.1 

n m l n o m r - - . ~ r - ~ e o m ~  I ~ O N N ~ G W Q  m  
U 3 m m W - 3 l n W C 3 4 l n m N 9  I d l n U > G m f i d e  4 
N m m m m l n N O N e m m m  - i n e m m m O 4  m  

I . . . . . . . . . .  ............ . . . . . . . . I . . . . . .  .. 
o o o m a m  e l n m m 4 m  e o r - m - m l n m  r- 
: e m  N m N m m m  4 N N d  m 

N 4 d m  

m 
Y 
(0 m 0 2 

m 
m d i o  
0 ci 

' r i  a 
u c  a 
ri 3 $4 

U $4 $4 
V 1 a J e J  
aJcs 
.c U U 
U O O  

a, 
C  a, 

.d C  a .A 

a 
w a: 
m h c  
a' 4 .r( 
z d a  
U 0  $ 4 d W  
o n c  
C O O  
m c - l h  



Table  17.--Number of growing-stock t r e e s  on t imber land ,  by s p e c i e s  and d iamete r  c l a s s ,  V i r g i n i a ,  1986 

- 
Diameter  c l a s s  ( i n c h e s  a t  b r e a s t  h e i g h t )  

A1 1 - ---- 
Spec ies  c l a s s e s  1.0- 3.0- 5.0- 7.0- 9.0- 11.0- 13.0- 15.0- 17.0- 19.0- 21.0- 29.0 and 

2.9 4.9 6.9 8.9 10.9 12.9 14.9 16.9 18.9 20.9 28.9 l a r g e r  

Softwood 
Longleaf  pine 
S l a s h  pine 
S h o r t l e a f  pine 
L o b l o l l y  pine 
Pond pine 
V i r g i n i a  pine 
P i t c h  pine 
Tab le  Mountain pine 
Spruce pine 
Sand p ine  
E a s t e r n  white  p ine  
E a s t e r n  hemlock 
Spruce and f i r  
Baldcypress  
Pondcypress 
Cedars  

T o t a l  softwoods 1,916,213 724,992 466,500 330,47'r 199,230 100,866 48,726 23, 964 11,729 5 , 5 3 9 - 2 , 3 i 0  llZ0-J - 182 - -- -- - - - -- - - --- - -- - - 

Hardwood 
S e l e c t  white  oaksa 479,647 178,362 102,290 68,768 45,031 31,815 20,958 13,779 8 , 9 3 1  4,531 2,426 1,501 lo:, 
S e l e c t  red oaksb 155,261 59,891 29,951 15,650 12,917 9,985 7,890 6 , 7 9 1  4 , Q 9 Q  2,930 1,766 7.b66 313 
Ches tnu t  oak 284,014 55,328 53,414 54,874 47,193 2 i ,9S4  17,598 10,679 7,161 4,391 2,125 l , h 2 9  2 i 8  
Other  white oaks 36,863 17,555 6,600 4,535 3,681 2,194 1,017 571 429 129 6 1 r 1 at I 16 
Other  red oaks 528,653 230,147 95,921 63,142 50,244 34,702 20 ,8 io  16,644 8,972 5,069 2,512 2.334 110 
Hickory 361,955 176,709 77,688 39,361 26,894 17,593 10,709 h,427 3,188 1.875 81 1 h i 3  46 
Yellow b i r c h  1,058 -- 28 7 408 83 109 39 - - 5 2 '3 3 ! 8 2 9 - - 
Hard maple 75,815 36,520 19,720 8 ,673  4,455 2,548 1,575 1,004 b O Y  33i l b l  1 ~8 I 1  
Sofr: maple 826,758 526,434 153,447 68,975 36,346 18,007 11,748 5,535 2 ,Y $4 I ,  h 1 5  9 ) 1  7 4 0 [J 1 
Beech 108,242 63,159 17,019 8,663 5,137 4,434 2,805 ? . i l O  1,754 1,272 0b4  1 6 -5 h 2 
Swee tgum 582,829 373,510 112,412 47,099 20,539 14,  l l ?  7,407 4,093 1 ,886  775 4Q*'  lth(L 19 
Tupelo and blackgum 250,237 153,744 48,837 21,140 i0 ,544  5,574 4,321 2,132 1 ,465  668 202 285 2 5 
Ash 77,826 34,719 18,403 9,725 6,005 3,200 2,457 1,620 bi):  400 ' 6  1 9 9  '30 
Cottonwood 484 160 -- -- - - 208 8 8 -- 15 - - l i  - - 
Basswood 14,222 2,855 2,562 1,756 2,521 1,230 1,302 790 63:) 3 , 4  14b i r ) c i  15 
Ye1 low-poplar 517,445 243,063 95,551 53,284 34,307 27,345 23,189 17,343 !I , 2 5 8  6,343 2 , 9 3 5  2,683 lGt+ 
Bay and magnolia 24,568 15,122 4,539 2,242 1,068 1,025 230 223 6 "3 - - ! 5 3 1 
Black cher ry  59,571 40,501 14,181 2,312 90 1 471 749 199 9 9 6 1 42 4 1 1'4 

Black walnut 12,566 1,335 4,068 865 2,132 1,409 1,077 943 271 205 11 i 82 8 
Sycamore 15,165 4,150 3,580 1,900 1,409 965 878 836 493 &+I 2 1 6 2  3 1-1 4 6 
Black l o c u s t  57,086 22,401 11,179 7,155 4,851 5,936 2,895 1,702 5,6 38G + 8 7 Y -- 
Elm 45,544 22,874 11,669 5,458 2,280 1,491 810 395 172 179 12 b 2 
Other  e a s t e r n  

hardwoods 120,609 56,477 23,019 14,749 10,280 7,525 3.490 2,206 1,277 79G L i S  152 2 6 
- -  -- --- ---- --- - --- -- -- 

T o t a l  hardwoods 4,636,418 2,315,016 906,337 500,734 328,818 220,167 144,066 94,228 58,?_&7_---~/?L/O/L-10L41-Y~-~_Zfi~~-~,~~~- ---------- --- --- -" - - - -- ---- -- 

ALL s p e c i e s  -- 6,552,631 3,040,008 1,372,837 831,208 528,048 321,653 192,794 118,192 70,0566 78,2L1 1 8 , 7 ~ q  19.312 1,569 
----- - -- - - - - --- --- -- ---- 

a ~ n c l u d e s  whi te ,  swamp w h i t e ,  swamp c h e s t n u t ,  and ch inkap in  oaks.  

b ~ n c l u d e s  cher rybark ,  n o r t h e r n  r e d ,  and Shumard oaks.  



T a b l e  18. - -Merchantable  volume o f  l i v e  t r e e s  on t i m b e r l a n d ,  by s p e c i e s  and d i a m e t e r  c l a s s ,  V i r g i n i a ,  1986 

Diameter  c l a s s  ( i n c h e s  a t  b r e a s t  h e i g h t )  
A l l  -- 

S p e c i e s  c l a s s e s  5.0- 7 .0-  9.0- 11.0- 13.0- 15.0- 17.0- 19.0-  21.0- 2 9 . 0 a n d  
6 , 9  8 . 9  10.9  12.9 14.9  16.9  18.9  20.9  28.9 l a r g e r  

-- 

Softwood 
Longleaf  p i n e  
S l a s h  p ine  
S h o r t l e a f  p i n e  
L a b l o l l y  p i n e  
Pond p ine  
V i r g i n i a  p i n e  
P i t c h  p i n e  
T a b l e  Mauntasn p ine  
Spruce  p i n e  
Sand p ine  
E a b t e r n  w h i t e  pine 
E a s t e r n  llemlock 
Spruce  and f i r  
B a l d c y p r e s s  
Pondcypres s  
Cedar.; 

T o t a l  sof twoods 

Ilardwaod 
S e l e c t  w h i t e  oaksa  
S e l e c t  r e d  oaksb  
Ches tnu t  oak 
O t h e r  w h i t e  oaks  
O t h e r  r e d  oaks  
Hickory 
Yellow b i r c h  
Hard maple 
b o f t  maple 
Beech 
S w ~ e  tgum 
Tupe lo  and blackgum 
Ash 
Cot tonwood 
Bas swood 
Yel low-poplar  
Bay and magnol ia  
Black c h e r r y  
Alack wa lnu t  
Sycamore 
B lack  l o c u s t  
E lm 
O t h e r  e a s t e r n  

hardwoods 

T o t a l  hardwoods 19 ,346 ,124  1 ,745 ,466  2 ,368,385 2 ,758 ,192  2,82&413 2,630,073 2,240,169_L,h_39,76<) 1,0811,~c2-__1L11_!<L~~2__Z_~';L~20- 
-" -" - 

A l l  spec iea  25 ,338 ,050  2 ,630 ,885  3 , 0 5 2 , 9 5 6  3 ,960 ,389  3 ,730 ,308  3 ,291 ,940  2 ,681 ,625  1 , 9 1 3 , 8 6 0  1 ,235 ,019  1 , 8 7 3 , 7 0 3  367,365 

a ~ n c l r l d e s  w h i t e ,  swamp w h i t e ,  swamp c h e s t n u t ,  and c h i n k a p i n  oaks .  

' ~ n c l u d e s  c h e r r y b a r k ,  n o r t h e r n  r e d ,  and  Shumard o a k s .  



Table 19.--Volume of growing s t o c k  on t imber land ,  by s p e c i e s  and d iamete r  c l a s s ,  V i r g i n i a ,  1986 

Diameter c l a s s  ( inches  a t  b r e a s t  he 
A1 1 - ------ 

Spec ies  
c l a s s e s  5.0- 7.0- 9.0- 11.0- 13.0- 15.0- 17.0- 19.0- 21.0- 29.0 and 

6.9 8.9 10.9 12.9 14.9 16.9 18.9 20.9 28.9 l a r g e r  

Softwood 
Longleaf p ine  
S l a s h  pine 
S h o r t l e a f  p ine  
L o b l o l l y  pine 
Pond p ine  
V i r g i n i a  pine 
P i t c h  p ine  
Table Mountain pine 
Spruce p ine  
Sand p ine  
E a s t e r n  white  pine 
E a s t e r n  hemlock 
Spruce and f i r  
Baldcypress  
Pondcypress 
Cedars  

T o t a l  softwoods 

Hardwood 
S e l e c t  whi te  oaksa 
S e l e c t  red oaksb 
Chestnut  oak 
Other  white  oaks 
Other  red oaks 
Hickory 
Yellow b i r c h  
Hard maple 
S o f t  maple 
Beech 
Swee tgum 
Tupelo and blackgum 
Ash 
Cottonwood 
Basswood 
Yellow-poplar 
Bay and magnolia 
Black c h e r r y  
Black walnut  
Sycamore 
Black l o c u s t  
E lm 
Q t h e r  e a s t e r n  

hardwoods 

- Thousand cub ic  f e e t  - - - - - - - - 

T o t a l  hardwoods 17,055,119 1,322,588 1,994,474 2,434,440 2,550,024 2,426,205 2,079,175 -lL526,268 981,504 1-L+222-gL9MLf5$A28L- - -------- 

A l l  species 22,952,820 2,186,514 3,257,127 3,615,616 3,450,180 3,078,098 2,516,906 1,797,939 1,126,896 1,646,694 276,850 ---------- - 

a ~ n c l u d e s  w h i t e ,  swamp w h i t e ,  swamp c h e s t n u t ,  and ch inkap in  oaks.  

b ~ n c l u d e s  cher rybark ,  n o r t h e r n  r e d ,  and Shumard oaks .  
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T a b l e  22.--Volume o f  l l v e  t imber  and a s s o c i a t e d  g r e e n  we igh t  of f o r e s t  b iomass  on t i m b e r l a n d ,  by 
c l a s s  of material, so f twood ,  a n d  hardwood, Virginia, 1986 

Volumea A s s o c i a t e d  g reen  we igh tb  
C l a s s  of r a c e r z a :  

A:: species Sof  twooc iiardwood A 1  L s p e c i e s  Softwood Hardwood 

- - - - Thcusand c u b ~ c  f e e t  - - - - - - - Hundred thousand pounds - - - 
Sawtimber  t r e e s  

Saw-log por : ion : 1 , & 0 7 , 1 4 7  3 , 1 8 7 , 5 7 6  8 , 2 1 9 , 5 i i  8 , 8 0 5 , 0 9 3  2 ,288 ,328  6 , 5 1 6 , 7 6 5  
Upper s tem 3 ,667 ,592  583,545 3 ,084 ,046  2 ,883 ,484  422,883 2 , 4 6 0 , 6 0 1  

A l l  growing stock' 

Rough t r e e s "  

R o t t e n  t r e e s "  

T o t a l ,  31: c l a s s e s  

a ~ x c i u d e s  sar-. 
5 - i n c l u d e s  bar,. 

 ole port~qr cf - r e c s  5.') I - ,csec  d . b . h .  and l a r g e r .  
d ,  i n c l  ~ d e s  eq: &-c t r e i  a S s 7 ~ c  g: o ~ d .  

'of ::ve Cree< 5.5 r q c h e s  d . 5 . h .  a n d  l a r g e - .  



T a b l e  23. - -Total  volume of l i v e  t r e e s  on t i m b e r l a n d ,  by s p e c i e s  and d i a m e t e r  c l a s s ,  V i r g i n i a ,  1986 

--------- ------ -.... -- 
Diamete r  c l a s s  ( i n c h e s  a t  b r e a s t  h e i g h t )  

A l l  ----- - - --- 
S p e c i e s  c l a s s e s  

1  ,0-  3.0- 5.0- 7.0- 9.0- 11.0- 13.0- 15.0- 17.0- 19.0- 21.0- 29.0  and 
2 . 9  4 .9  6 . 9  8 . 9  10.9 12.9 14.9 16.9  18.9  20.9 28.9 l a r g e r  

"--- - -- ----- ------- ---- --- 

S a f  twood 
Long lea f  p ine  
S l a s h  p ine  
S h o r t l e a f  p ine  
L o b l o l l y  p l n e  
Pond p i n e  
V i r g i n i a  p ine  
P i t c h  p ine  
T a b l e  Mountain p ine  
Spruce  p ine  
Sand p i n e  
E a s r e r n  w h i t e  p i n e  
F a s t e r n  hemlock 
Spvuce and F i r  
B a l d c y p r e s s  
Pondcypres s  
Ceda r s  

T o t a l  sof twoods 

Nardwood 

Chestnut oak 

O t h e r  'ed oaks  
H ickory  
Yel low b i r c h  
H a r d  meplr  
S o f t  rnaple 
Beech 
Swretgum 
Tupe lo  and blackgum 
A s h  
Cot tonwood 
Basswood 
Yel low-poplar 
Ray and magnol ia  
B l a c k  c h e r r y  
Black walnut  
Sycamore 
B lack  l o c u s t  
E lm 
O t h e r  e a s t e r n  

Tc t  a1 hardwoods 

A l l  s p e c i e *  35 ,409 ,970  1 ,553 ,233  2 ,647 ,278  3 ,750 ,769  4 ,586 ,055  4 ,810 ,558  4 ,472 ,534  3 ,925,447 3 ,195 ,438  2 ,280 ,759  1 ,475 ,389  2 ,259 ,174  453 ,336  - ----- ---- -- ------------ "- 

a l n c l u d r -  white, swamp w h i t e ,  swamp c h e s t n u t ,  and c h i n k a p i n  oaks .  
Ln 
W 0, r r ~ c l ~ r r l ~ ~  ctirt  r y h a r k ,  n o r t h e r n  r e d ,  and Shiimard o a k s .  





I t m m i  I I, 
I l N r n l  I  l c n  

2 *- 9 

cn 4 
ln !n 

h 

-4 

1 I 
I hi91 P C , ,  113.rfa3jNb-O " 4  i 

all v \ & r  i - i c ~ ~ m c : ~ r . h r n m i a ~ 1 ^ = . . r . w - i  C3 
aJ/ N;%. ail\ r-.,iar.",'1 r ? C ? i i Z 1 r i v ' O  O .. - - - - . . -  - . .  - * - - . . -  - 

~ ~ ~ m m ~ m m v n o ~ m ~ m o m m r n c u m ~ m  r. 
a e m N ~ 4 N d d f i O m r - m N e v n e O m m N  0 
m 0 m 0 m a m d 0 m d d m v n 9 0 - 0 * m m v n  ......................... % 
O w m o r - 4 m e e m 9 m 4 v n ~ d O m N m r . m  d 
m ~ o d r - 4  o ~ e m w r -  e v n e e o e - + c n  m 
v n N O d * d  N N - e m e e 4  dm- d d N  e . . . . .  
N-IN c u d  d N 



m N 
a M 

-: ? 
0 \o 
m .* 

01 

ul cn 

7 - 4  a 
r-. C4 ' 
O I L A i  .. 

4 

4 vt 
m r-. 
r-. 4 - - 
r-. CT\ 
mr.1 
.3 0 - 

-4 

m m 
Cr\ 0 
m c-i - .. 
4 u3 
LA N 

a -;t. 
CU i 

4 0 

CZ\ ir, 

z .; 
a; m 
-" -3. I - - 1  
4 P-4 

m.$ l  

cO 
N CO 
m vt - - 
r? c-i 
a N 
cO cl - 

4 

1 cn 
3 4 
r-. 4 .. - 
r-. in 
m ul 
cO 0 - .. 
m r. 
4 

.2 0 5 3 (d 
ru a a r-4a-a e ? j a  a a a ~ a a  w w m  s: 

O C  -c P C 0  4 C O O  r( C O O  4 ' d o c  4 k O C  
r i o o  m 3 0 0  a  - r i o o  rd . ~ o o  m b o o  m a ~ o o  
a 3 3  JJ 3 3  u 42 c u m  c  3 3  g=z Ld u u a  o  u u - d  
 ow^ ~ - c  b w k  ~ - c  a w k  ~ - c  m w k  H b w k  i-( O W L ,  

.r( 0 m a J o m  C ' o m  a J 0 a  b ) O @  0  a 
U W 3 :  5 a 3: k W Z  k m 3 :  5 m  3: r - 4 W Z  .-r 
2 0 Fr! Frc 0 4 



- ri 
a.' 
.G 

U k 
M 

aa  
'Pi c ul 
c a a )  
u3 .r( 
k U 
at a, 
C a  
3 v, 
0 

h 

U 
tn 
3 
a a a  
C O O  
.rl c 0 

3 3 u u a  
v3W k 
0 0 0 3  
k  c2 EG 

Frc 

I 
h 

U 

? 
a  a  a 
C O O  
.rl 0 0 

3 3 
UUTCf 
t n W  k 
a o m  
k r n Z  

Fa 

9 f-- 
ht 0 
cn rn .. h 

rc- cJ 
t. ;X7 
4 4 .. 

ri 

r. -3 
-3 c.4 
to m - .. 
u?r--  
3 0 
r. 4 - 
-4 in 
o l d  
*a3 ... ... 
cl cl 
h h 
a *3 ... 

m 

P 4  4 
4 rJ 
-3'- - .. 
N r-. 
r-. C; 
0 r. - ... 
d m :  

4 LI? 
0 cl 
GC '3' .. .. 
- 3 m  
(3 h 
r. a 

*. .. 
ri h 

1 221  

O I I  43 I 

w - 
m 
m 
4 .. 
c7 

4 4 
9 

'Q N 
h .. 

0 u7 
r'. N 
r-. CU .. .. 
c-4 m 
4 m 





Table 29.--Net annual growth and removals of live timber and growing 
stock on timberland, by species, Virginia, 1985 

Species 

Live timbera Growing stock 

Net Annual Net Annual 
annual timber annual timber 
growth removals growth removals 

- - - - - -  Thousand cubic feet - - - - - 
Softwood 
Yellow pines 199,353 199,327 198,779 196,809 
Eastern white pine 21,989 5,325 21,975 5,242 
Spruce and fir 43 -- 43 -- 
Cypress 1,026 1,989 1,026 1,989 
Other eastern softwoods 7,261 2,422 7,203 2,296 

Total softwoods 

Hardwood 
Select white and 
red oaks 

Other white and 
red oaks 

Hickory 
Yellow birch 
Hard maple 
Sweetgum 
Ash, walnut, and 

black cherry 
Yellow-poplar 
Tupelo and blackgum 
Bay and magnolia 
Other eastern hardwoods 

Total hardwoods 592,833 310,662 572,618 273,511 

All species 822,505 519,725 801,644 479,847 

a 
Merchantable portion only. 



Table 30. - -Net  annual g r o w t h  and removals of  g r o w i n g  s t o c k  o n  t i m b e r l a n d ,  by o w n e r s h i p  c l a s s ,  
s o f t w o o d ,  and h a r d w s o d ,  V i r g i  cia, 1985 

?Set annual g r o w t h  Annual t i m b e r  r e m o v a l s  
ownership c l a s s  -- 

ALL species Sof twood Hardwood Ail s p e c i e s  So f twood  Hardwood 
--- 
- - - - . . . - - - - - - - -  Thousand c u b i c  feet - - - - - - - - - - - - 

Nat iona l  f o r e s t  59,549 6 ,154  53,395 6,362 1 ,108 5,254 
O t h e r  p u b l i c  33, i 6 1  110,013 23,148 15,007 6,035 8,972 
F n r e s  t i n d u s t r y  1 0 6 , 6 3 4  6 3 , 7 4 8  4 2 , 8 8 6  106,697 5 9 , 2 0 5  4 7 , 4 9 2  
F o r e s t  i n d u s  t r y - l e a s e d  1 , 5 1 5  844 6 7 1  5 18 5 1 8  -- 
Other p r i v a t e  6 0 0 , 7 8 5  148 ,267  4 5 2 , 5 1 8  351,263 1 3 9 , 4 7 0  2 1 1 , 7 9 3  

A l l  o w n e r s h i p s  801,644 229,026 572,618 479,847 206,336 273,511 

T a b l e  31.--Net a n n u a l  g r o w t h  and r e m o v a l s  of 
s a w t i m b e r  on  t i m b e r l a n d ,  by s p e c i e s ,  V i r g i n i a ,  
1985  

S p e c i e s  

-- - --- 

Net  Annual  
a n n u a l  t i m b e r  
g r o w t h  r e m o v a l s  

Thousand board feet -- 
Softwood 

Yellow p i n e s  6 6 8 , 5 7 3  679 ,176  
E a s t e r n  w h i t e  p i n e  1 1 0 , 9 4 9  24,304 
S p r u c e  and f i r  2 16 -- 
C y p r e s s  6,406 9 , 9 6 1  
O t h e r  e a s t e r n  s o f t w o o d s  25,447 6 , 0 8 6  

T o t a l  s o f t w o o d s  811,591 71%527 

Hardwood 
S e l e c t  w h i t e  and  

red o a k s  
O t h e r  w h i t e  and 

r e d  oaks  
H i c k o r y  
Yellow b i r c h  
Ha rd  maple 
Swee tgurn 
Ash ,  w a l n u t ,  a n d  

b l a c k  c h e r r y  
Yel low-poplar 
' i "~pe lo and b i a c  k g l m  
Say  and Eagno1i.a 
O t h e r  e a s t e r n  hardwoods 

A l l  s p e c i e s  3 ,  !i6,368 1,654,188 



T a b l e  32.--Net annua l  growth and removals  of sawtimber  on t i m b e r l a n d ,  by  ownership  c l a s s ,  
sof twood,  a n d  hardwood, V i r g i n i a ,  1985 

Net annua l  growth Annual t imber  removals 
Ownership c l a s s  

A I L  s p e c i e s  Softwood Hardwood A l l  s p e c i e s  Softwood Wardwood 

- - - - - - - - - - - - -  Thousand board f e e t  - - - - - - - - - - - 
N a t i o n a l  f o r e s t  2 2 2 , 5 0 1  25,588 196,913 19,130 4 ,378 14 ,812  
Other  public 138,381 44 ,098  9 4 , 2 8 3  5 3 , 9 9 7  2 2 , 4 8 2  31,515 
F o r e s t  i n d u s t r y  2 8 9 , 6 2 7  1 4 9 , 5 2 2  140,105 359,578 209,476 150,102 
Fares t indus try-leased 0,257 3,771 2 ,486  546 546 -- 
Other p r i v a t e  2 , 4 6 0 , 1 0 2  588,612 1 ,871 ,490  1 , 2 2 0 , 8 7 7  482,645 738 ,232  

A I L  ownerships  3 ,116 ,868  811 ,591  2 , 3 0 5 , 2 7 7  1 , 6 5 4 , 1 8 8  7 1 9 , 5 2 7  934 ,661  

Tab le  33 . - -Mor ta l i ty  o f  l i v e  t i m b e r ,  growing s t o c k ,  and 
sawtimber  on t i m b e r l a n d ,  b y  s p e c i e s ,  V i r g i n i a ,  1985 

Live Growing 
S p e c i e s  

t imber"  s t o c k  Sawtimber 

Thousand Thousand 
- - c u b i c  f e e t  - - board f e e t  

Softwood 
Yellow p i n e s  7 3 , 9 3 4  69 ,199  154,247 
E a s t e r n  w h i t e  p i n e  1,914 1 , 6 8 8  5 ,992  
Spruce  and f i r  -- -- -- 
Cypress  -- -- -- 
Other  e a s t e r n  sof twoods 1,448 1 , 2 8 2  1 , 7 5 8  

T o t a l  sof twoods 

Hardwood 
S e l e c t  w h i t e  and 

r e d  oaks  
O t h e r  w h i t e  and 

r e d  oaks  
Hickory 
Yellow b i r c h  
Hard maple 
Swee tgum 
Ash, w a l n u t ,  and 

b l a c k  c h e r r y  
Yel low-poplar  
Tupelo and blackgum 
Bay and magnol ia  
O t h e r  e a s t e r n  hardwoods 

T o t a l  hardwoods 150,554 91,111 226,204 

A l l  species 227,850 163,280 388,201 

a  
Merchan tab le  p o r t i o n  o n l y ,  



Table 34.--Mortality of growing stock and sawtimber on timberland, by ownership class, 
softwood, and hardwood, Virginia, 1985 

Growing stock Sawtimber 
Ownership class 

All species Softwood Hardwood All species Softwood Hardwood 
- -  - -  - -  --- 

- - - Thousand cubic feet - - - - - Thousand board feet - - - 
National forest 19,327 3,398 15,929 45,751 11,041 34,710 
Other public 5,673 3,825 1,848 10,969 7,181 3,788 
Forest industry 19,488 11,271 8,217 43,920 19,932 23,988 
Forest industry-leased 157 -- 157 -- -- -- 
Other private 118,635 53,675 64,960 287,561 123,843 163,718 

All ownerships 163,280 72,169 91,111 388,201 161,997 226,204 

Table 35.--Mortality of growing stock and sawtimber on timberland, by cause of death, 
softwood, and hardwood, Virginia, 1985 

- --- 

Growing stock Sawt imber 
Cause of death 

All species Softwood Hardwood All species Softwood Hardwood 

- - -  Thousand cubic feet - - 
Fire 1,618 321 1,297 
Insects 27,964 26,031 1,933 
Disease 44,990 8,617 36,373 
Weather 23,927 9,593 14,334 
Suppression 30,495 19,406 11,089 
Animals 4,678 883 3,795 
Undetermined 29,608 7,318 22,290 

- - - Thousand board 
2,151 -- 
83,049 79,950 
120,828 20,519 
66,998 26,078 
14,422 9,438 
14,938 4,020 
85,815 21,992 

feet - - - 
2,151 
3,099 

100,309 
40,920 
4,984 
10,918 
63,823 

A11 causes 163,280 72,169 91,111 388,201 161,997 226,204 



T a b l e  36.--Annual o u t p u t  of t imber  p r o d u c t s ,  by p r o d u c t ,  s p e c i e s  g roup ,  and type  of m a t e r i a l ,  
V i r g i n i a ,  1976-1985 

- 
T o t a l  o u t p u t  Roundwood p r o d u c t s  P l a n t  byproduc t s  

S t a n d a r d  
P roduc t  and s p e c i e s  g roup  u n i t s  Nurnber Thousand Number Thousand Number Thousand 

of u n i t s  c u b i c  f e e t  of u n i t s  c u b i c  f e e t  of u n i t s  c u b i c  f e e t  

Saw l o g s  
So£ twood 
Hardwood 

T o t a l  

Veneer l o g s  and b o l t s  
Softwood M fbrna 59,384 9 ,674 59,384 9 ,674  - - -- 
Hardwood M fbma 23,344 3 ,408 23,344 3 ,408 -- - - 

T o t a l  

Pulpwood 
b 

Sof twood 
tIardwood 

T o t a l  

P o l e s  and p i l i n g  
Sof twood 
Hardwood 

M p i e c e s  5 7  1 ,602 
M p i e c e s  - - - - 

T o t a l  M p i e c e s  5 7  1 , 6 0 2  5 7  1 ,602  -- - - 
P o s t e  ( round and s p l i t )  

So£ twood M p i e c e s  228 197 228 19 7  -- -- 
Iiardwood M p i e c e s  16 16 -- - - -- 16 - 16 

T o t a l  M p i e c e s  244 213 244 213 -- - - 

0 t h e r  
d  

Softwood 
Hardwood 

T o t a l  M f t 3  12,817 12,817 4 ,850  4 ,850  7,967 7 ,967 

T o t a l  i n d u s t r i a l  p r o d u c t s  
Sof twood 
Hardwood 

T o t a l  

~ u e  lwoode 
So£ twood 
Hardwood 

T o t a l  

A l l  p r o d u c t s  
E 

So£ twood 
Hardwood 

Cords 178,250 13,025 159,255 11,637 18,995 1 ,388  
Cords 1 ,632 ,266  124,652 1 ,580 ,105  120,676 52,061 3 ,976  - 
Cords 1 , 8 1 0 , 4 1 6 2 3 7 , 6 7 7  1 ,739 ,360  132,313 71,056 5 ,364 

T o t a l  -- 587,401 - - 513,605 -- 73,796 

a ~ n t e r n a t i o n a l  I/?+-inch r u l e .  

b~oundwood f i g u r e s  i n c l u d e  a n  e s t i m a t e d  13,270 thousand c u b i c  f e e t  o f  roundwood chipped a t  o t h e r  
pr imary wood-using p l a n t s .  

C~ough-wood b a s i s  ( i n c l u d e s  c h i p s  conver t ed  t o  e q u i v a l e n t  s t a n d a r d  c o r d s ) .  

d l n c l u d e s  p a r t i c l e b o a r d ,  c h a r c o a l ,  and s p e c i a l t y  p r o d u c t s .  

e ~ x c l u d e s  approx ima te ly  16,919 thousand c u b i c  f e e t  of p l a n t  byproduc t s  used f o r  i n d u s t r i a l  fuel. 

' ~ x c l u d e s  3 ,468 thousand c u b i c  f e e t  of p l a n t  byproduc t s  used f o r  l i t t e r  and mulch. 



T a b i e  37 . - -Xnnca :  r~iit;>:t o f  rounciwood p r o d u c t s ,  by produet, species group, a n d  s o t ~ r c e  o f  m a t e r i a l ,  
V r r q r  ~ ~ i a ,  1976-19P5 

Grcwlqg-stock Creesa 61;: Sai-+-able Other  
Product and s p e c r r s  group --- 

sources r -,eesa r dcad treesa s o u r c e s  b 
T o t a l  Savtl~Ser Polet~mber 

Saw l o g s  
So f cwood  
Hardwood 

- - - T h o u s a n d  c u b i c  f e e t  - - - - - - -- 

Veneer l o g s  and b o l t s  
Sof tnood 
Hardwood 

T o t a l  

Pu 1 pvood 
Softwood 
Hardwood 

T o t a l  

Poles and p i l i n g  
So£ twood 
Hardwood 

T o t a l  

P o s t s  (round and s p l i t )  
So£ twood 
Hardwood 

Tota l  

Other 
So£ twood 
Hardwood 

T o t a l  4 , 8 5 0  3 ,693  1 ,929  1 , 7 6 4  44 5 - - 712 

T o t a l  i n d u s t r i a l  products  
Softwood 183,178  175 ,428  130 ,638  44 ,790  1 ,829  -- 5 , 9 2 1  
Hardwood 198,114  168 ,255  129 ,907  38,348 13 ,123  253 16 ,483  

T o t a l  

Fue 1 wood 
Sofrwood 
Hardwood 

T o t a l  132,313  4 3 , 1 1 1  3 4 , 0 2 4  9,087 9 , 8 3 5  25,183 54 ,184  

A l l  products  
Softwood 
Hardwood 

aOn timbe r l a n i .  

b ~ n c l u d e s  t r e e s  l e s s  t h a n  5 .0  ioches  in d i a m e t e r ,  t r e e  tops  and iinibs from timberland, or  mate r ia l  from 
o t h e r  f o r e s t  land o r  nonfores  t land s u c l ~  as f ence rows  o r  suburban a r e a s .  



Table 38.--Annual timber removals from growing stock on 
timberland, by item, softwood, and hardwood, Virginia, 
1976-1985 

Item All species Softwood Hardwood 
-- -- - 

- - -  Thousand cubic feet - - - 
Roundwood products 

Saw logs 189,612 87,616 101,996 
Veneer logs and bolts 13,011 9,674 3,337 
Pulpwood 135,563 74,352 61,211 
Poles and pi1 ing 1,602 1,602 -- 
Posts 202 197 5 
Other 3,693 1,987 1,706 
Fuelwood 43,111 5,317 37,794 

All products 386,794 180,745 206,049 

Logging residues 41,,619 11,354 30,265 

Other removals 51,434 14,237 37,197 

Total removals 479,847 206,336 273,511 



Table 39.--Annual timber removals from live sawtimber on 
timberland, by item, softwood, and hardwood, Virginia, 
1976-1985 

Item A l l  species Softwood Hardwood 

- - - -  Thousand board feet - - - - 
Roundwood products 
Saw logs 936,567 425,324 511,243 
Veneer logs and bolts 78,439 57,142 21,297 
Pulpwood 306,764 162,772 143,992 
Poles and piling 9,315 9,315 -- 
Posts 572 56 1 11 
Other 10,118 3,119 6,999 
Fue lwood 149,238 18,304 130,934 

All products 1,491,013 676,537 814,476 

Logging residues 34,675 16,368 18,307 

Other removals 128,500 26,622 101,878 

Total removals 1,654,188 719,527 934,661 



Table 40.--Annual volume of unused r e s idues  a t  primary manufac- 
t u r i n g  p l a n t s ,  by spec i e s  group, type of r e s idue ,  and indus t ry ,  
V i r g i n i a ,  1976-1985 

Species  group and A 1  1 Veneer and 
Lumber Other 

type of r e s idue  i n d u s t r i e s  plywood 

- - - -  Thousand cubic  f e e t  - - - - 
So£ twooda 

Coarse 
~ i n e ~  

To ta l  

Hardwooda 
Coarse 
I?ineb 

To ta l  

All species 
a  

Coarse 
~ i n e ~  

To ta l  11,350 11,224 21 105 

' I fa ter ia l  such a s  s l a b s  and edgings.  

b ~ a t e r i a l  such a s  sawdust and shavings.  



T a b l e  41 . - -6 r1r ren t  a r e a  of t l r n b e r l n n l  n ~ d  as soci 3tc.d invc;~tor;i., net annt la l  g r o w t h ,  
a n d  a n n t i a l  rczovals 9: gr=rwing s c o c k ?  Fly spzcles g r i i i ~ p  and [3wni.rsi1ip, with 3Q-yenr 
p r a j c c :  i n o s  ,' V i r g i ? i n  

C o ~ p c n c n * ,  I T q .  Invent 3ry y c a r  P r o j e c t e d  ta-- 
L l L I E  3c 

s p e c i e s  g r q l i p ,  an14 
- w a s  I r c  

owners11 i 7 1966 i 3 96 2006 2C16 

Area ?laacres 
Public 1,994 2,031 2,044 2,055 
Forest i n d u s t r y  1,853 1,906 1,917 1,932 
Othe r  p r i v a t e  11,589 11,179 21,073 11,052 

-- 

Total 15,436 15,116 15,034 15,038 

Softwoods 

I n v e n t o r y  PM f t  
3 

Pub l i c  
F o r e s t  i n d u s t r y  
O t h e r  p r i v a t e  

T o t a l  

Net a n n u a l  g rowthb  MH f t  
3 

P u b l i c  
F o r e s  t i n d u s t r y  
O t h e r  p r i v a k e  

T o t a l  

Annual  r emova l s  F E l f C  
3 

P u b l i c  
F o r e s t  i n d u s t r y  
O t h e r  p r i v a t e  

T o t a l  

Hardwoods 

I n v e n t o r y  MM f t  
3 

P u b l i c  2 , 5 6 9  2 ,483 2 , 6 4 1  2 , 7 4 3  
F o r e s t  i n d u s t r y  1,097 1 , 0 6 0  980 861. 
O t h e r  p r i v a t e  13 ,389  14 ,001  13 ,854  13,532 

Total i 7 , 0 5 5  17,544 17,475 17,136 

Net a n n u a l  growthb MI4 f t  
3 

Public 76 47 42 47 
F o r e s t  industry 44 38 30 25 
O t h e r  p r i v a t e  453  39 3 339 338 

Total 573 i t78  411 410 

h 
Annual removals '.M ft 

3 

P u b l i c  14 12 2 4 3 i 
F o r e s t  l n d u s  try 48 i t  2 3 9 35 
Other privat~ 2 12 337 374 3 7 6  

T o t a l  274 42 1 437 44 2 

a ~ r o j e c t i 3 n  i , i ~ f i p t : s n c  detailed in E L  F a r  Service (1987). 

b~rowth and removals  are o r  1 a -  p- & o r  t I t i l e  i~:vcn:or-y year. 



Table 42.--Land a r ea ,  by c l a s s ,  major f o r e s t  type, and survey completion 
d a t e ,  V i rg in i a  

Survey completion d a t e  
Land use c l a s s  Change 

1966 1977 1986 1977-1986 

F o r e s t  land 
T imbe r 1 and 

P ine  and oak-pine types 5,523,492 5,373,812 5,044,842 -328,970 
Hardwood types 10,300,856 10,613,320 10,390,994 -222,326 

To ta l  15,824,348 15,987,132 15,435,836 -551,296 

Reserved timberland 313,427 360,222 471,188 +110,966 
Woodland 216,292 70,025 61,417 -8,608 

To ta l  f o r e s t  land 16,354,067 16,417,379 15,968,441 -448,938 

Nonfores t land 
Cropland 3,607,794 3,098,623 3,463,490 +364,867 
Pas tu re  and range 3,593,906 3,641,844 3,227,675 -414,169 
Other 1,831,039 2,138,656 2,586,568 +447,912 

A l l  landa 25,386,806 25,296,502 25,246,174 -50,328 

a 
Excludes a l l  water  a r ea s .  
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Table  44.--Merchantable volume of l i v e  t imber ,  by s p e c i e s  group,  Survey U n i t ,  and 
survey  comple t ion  d a t e ,  V i r g i n i a  

S p e c i e s  group 
and 

Survey U n i t  

Change 
1966-1977 

Change 
1977-1986 

- - - - - - - - -  - 

Thousand 
c u b i c  f e e t  

Softwood 
C o a s t a l  P l a i n  2,447,491 
S o u t h e r n  Piedmont 1,191,089 
Nor thern  Piedmont 561,213 
Nor thern  Mountains 457,207 
S o u t h e r n  Mountains 325,879 

Thousand Thousand 
c u b i c  f e e t  Percent c u b i c  f e e t  P e r c e n t  

A l l  u n i t s  4,982,879 5,684,602 +14.1 5,991,926 +5.4 

Hardwood 
C o a s t a l  P l a i n  3,544,676 3,829,829 +8.0 3,922,981 +2.4 
S o u t h e r n  Piedmont 2,567,510 3,278,333 +27.7 3,778,867 +15.3 
Nor thern  Piedmont 2,297,792 2,967,293 +29.1 3,261,391 +9.9 
Nor thern  Mountains 2,628,236 3,353,585 +27.6 3,568,860 +6 -4 
S o u t h e r n  Mountains 3,028,572 4,101,470 +35.4 4,814,025 +17.4 

A l l  u n i t s  14,066,786 17,530,510 +24.6 19,346,124 +10.4 



1 ' 3 ~ 1 ~  45.--;,ani-i area and total f o r . e s L  by c o e n t y ,  
Virginia? 1546 

Xc ro r l ack  

Al5emarle 
li 1 i e g11 a.1;~ 
A ~ e l  i a  

A r n l i ~ r  s t 
Ap pqma t t R:.: 
hr2 117g"ion 
d a g u s  ta 
BA t'i 
A ~ d f o r d  
B i ,2:1ci 

Bo te t o u r  t 
Rranswick 
Buchanan 
Suekingham 
Camphel l 
Caroline 
C a r r o l l  
C h a r l e s  City 
C n a r l o  t te 
Chesapeake 
Ches  t e r f i e i d  
C l a r k e  
C r a i g  
Cu lpeper  
Cumberland 
Dickenson 
Dinwiddie  
E s sex 
F a i r f a x  
F a u q u i e r  
Floyd 
F luvanna  
F r a n k l i n  
F r e d e r i c k  
G i l e s  
Glouces  t e r  
Goochland 
Grayson 
Greene 
G r e e n s v i l  l e  
Ha l i f ax  
Fiarnpton 
Hanover 
Wenrico 
Henry 
High land  
I s l e  o f  h'ight 
James C i t y  
King and  Queen 
King George 
K i n g  William 

Acres -- 

"3<-)!* ,43 5 
47C, 82'3 
290, '317 
228,4.1'1 
3 0 6 , 2 4 5  
215,078 
16,614 

643,1194 
3&3,651 
452,618 
229,446 
348,550 
360,460 
322,355 
373,401 
355,040 
342,695 
308,777 
116,128 
304 ,960  
270,655 
304,44d 
ll4,l?8 
211,085 
244,480 
191,712 
212,077 
337,213 
168 ,051  
266,592 
416,570 
243,981 
185,510 
437,248 
271,532 
231,654 
144,122 
180,032 
2 8 7 , 5 8 2  
100,371 
193,779 
525,818 

32,1332 
2 9 9 ? ? 5 5  
169,210 
251,712 
266,112 
204,454 
101,293 
202 ,382  
l j  5,245 
177,766 



T a b l e  45.--Land a r e a  and t o t a l  f o r e s t ,  by c o u n t y ,  
Virginia, 1986--Continued 

T o t a p  f o r e s t  
b 

Coac ty  A l l .  l a n d d  

Acres 

L a n c a s  t e r  
Lee 
Lsrldoun 
i ,oulsa  
Lrrnenburg 
?.lad ison 
Hathews 
Mecklenburg 
Middiesex 
Mor,tgomery 
Nelson 
H e w  Kent 
Newpor t N e w s  
Nor trhampton 
Nor thumberland 
Not toway 
Orange 
Page 
P a t r i c k  
~ i t t s y l v a n i a  
Powhatan 
P r i n c e  Edward 
P r i n c e  George 
P r i n c e  Wi l l i am 
P u l a s k i  
Rappahannock 
Richmond 
Roanoke 
Rockbr i d g e  
Rockingham 
R u s s e l l  
S c o t t  
Shenandoah 
Snryth 
Southampton 
S p o t s y l v a n i a  
S t a f f o r d  
S u f f o l k  
S u r r y  
Sussex  
Tazewell 
V i r g i n i a  Beach 
Warren 
wash ing ton  
Wes tmoreland 
Wise 
Wythe 
Uork 

Acres 

52,896 
156,526 
101,055 
232,229 
208,183 
118,289 
35,237 

262,562 
51 ,470  

1 4 6 , 1 8 3  
223,672 
102 ,268  

10,908 
29 ,932  
67,888 

140,99& 
120,565 
120,391 
225,130 
400 ,638  
127 ,998  
160,816 
119,262 
121 ,061  
117,241 
105,446 

76,818 
102,107 
243,783 
308,742 
166,872 
229,142 
135,674 
172,534 
241,634 
184,537 
120,200 
147,230 
124,910 
250,306 
207,118 

47 ,785  
79,845 

194,164 
76,613 

190,561 
145 ,345  

34,510 

P e r c e n t  

T o t a l  25 ,409,849 15 ,968 ,441  6 2 - 8  

a 
Excludes  i n l a n d  w a t e r .  

b 
I n c l u d e s  t i m b e r l a n d ,  reserved t i m b e r l a n d ,  and 

woodland, 



Table  45. --Area of timberland, by corlritjr and ovnershi:, c l a s s ,  V i r g i n i a ,  
1986 

A 1  1 N a t i o n a l  Other  Forest Other  
County 

~ w r i e r s h i p s  Esrcs t p u b l i c  i n d u s  t r y a  p r i v a t e  

Accomack 
Albcmarle  
A1 leghany 
Amelia 
Amhers t 
Appomat t o x  
A r l i n g t o n  
Augus t a  
Bath  
Bedford 
Bland 
B o t e t o u r t  
Brunswick 
Buchanan 
Buckingham 
Campbell 
C a r o l  i n e  
C a r r o l l  
C h a r l e s  C i t y  
C h a r l o t t e  
Chesapeake 
C h e s t e r f i e l d  
C l a r k e  
C r a i g  
Culpeper  
Cumberland 
Dickenson 
Dinwiddie  
Essex  
F a i r f a x  
F a u q u i e r  
Floyd 
F luvanna 
F r a n k l i n  
F r e d e r i c k  
G i l e s  
Glouces  t e r  
Goochland 
Grayson 
Creene 
Greensvi  l le 
Hal i f a x  
Harnpt on 
Hanover 
Henr i c c j  

Iienry 
Highland 
isle of  Wight 
James C i t y  
King  and Queen 
King George 
King Wi l l i am 

- Acres  - - -- 

Cont inued 



Table  46,--Area of t imber land ,  by county and ownership c l a s s ,  V i r g i n i a ,  
1986--Continued 

County 
A 1  1 Na t iona l  Other  F o r e s t  Other 

ownerships f o r e s t  p u b l i c  indus trya p r i v a t e  

Lancas t e r  
Lee 
Loudoun 
Louisa  
Lunenburg 
Madison 
Mathews 
Mecklenburg 
Middlesex 
Montgomery 
Nelson 
New Kent 
Newport News 
Nor thamp t o n  
Nor thumberland 
Not toway 
Orange 
Page 
P a t r i c k  
P i t  t s y l v a n i a  
Powhatan 
P r i n c e  Edward 
P r ince  George 
P r i n c e  Wil l iam 
P u l a s k i  
Rappahannock 
Richmond 
Roanoke 
Rockbridge 
Rockingham 
R u s s e l l  
S c o t t  
Shenandoah 
Smyth 
Southampton 
Spo t sy lvan i a  
S t a f f o r d  
S u f f o l k  
Sur ry  
Sus sex  
Tazewell  
V i r g i n i a  Beach 
Warren 
Washington 
Wes tmoreland 
Wise 
Wythe 
York 

- - Acres 

499 
20 

7,181 
734 
505 

8 ,214  
21 

24,191 
30 

2,801 
943 
61 1 

5,729 
50 

212 
15,313 

210 
85 

12,300 
3,084 
7,128 

10,472 
2,480 

13,256 
3,819 

-- 
265 

12,874 
24,782 

309 
5 ,858  

184 
220 

10,295 
1,730 
2,418 

24,007 
2,784 
1,782 

220 
4,728 
3,328 
2,437 
9 ,411  

120 
7,723 
2,183 

20,020 
- 

T o t a l  15,435,836 1,486,459 507,601 1,853,249 11,588,527 

a 
I nc ludes  19,438 a c r e s  of o t h e r  p r i v a t e  l and  under long-term l e a s e .  
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T a b l e  47.--Area of t i m b e r l a n d ,  by county and broad management c l a s s ,  V i r g i n i a ,  1986 
--Continued 

County 
A l l  P i n e  N a t u r a l  - Oak-pine Upland Lowland 

c lasses  p l a n t a t i o n  pine hardwood hardwood 

Lancas  t e r  
Lee 
Loudoun 
L o u i s a  
Lunenburg 
Madison 
Mathews 
Mecklenburg 
Midd lesex  
Montgomery 
Nelson  
New Kent 
Newport News 
Nor thampton 
Nor thumberland 
Not toway 
Orange 
Page 
P a t r i c k  
p i t  t s y l v a n i a  
Powhatan 
P r i n c e  Edward 
P r i n c e  George 
P r i n c e  W i l  Liam 
P u l a s k i  
Rappahannock 
Richmond 
Roanoke 
Rockbr i d g e  
Rockingham 
Russe l  1 
S c o t t  
Shenandoah 
Smyth 
Southampt<>n 
Spotsylvania 
S t a f  f o r d  
Suf Colic 
Su:-ry 
Stis s e x  
m 
t azewel i  
V i r g i n i a  Beach 

Wash ing ton  
Wes t rnore i  and 
Wise 
Wy t h e  
Ycrk 

T o t a l  



Table 48,--Merchantable volume of live timber 5.0 inches d.b.h. and 
larger on timberland, by county and species group, Virginia, 1986 

County All Yellow Other Soft Ward 
species pine softwood hardwood hardwood 

Thousand cubic feet - - - - - - - - 

Accornack 
Albemarle 
Alleghany 
Arne 1 ia 
Amhers t 
Appornattox 
Arlington 
Augus ta 
Bath 
Bed ford 
Bland 
Botetourt 
Brunswick 
Buchanan 
Buckingham 
Campbe 11 
Caroline 
Carroll 
Charles City 
Charlotte 
Chesapeake 

* Chesterfield 
Clarke 
Craig 
Culpeper 
Cumberland 
Dickenson 
Dinwiddie 
Essex 
Fair fax 
Fauquier 
Floyd 
F luvanna 
Franklin 
Frederick 
Giles 
Glouces ter 
Goochland 
Grayson 
Greene 
Greensvil le 
Halifax 
Hampton 
Hanover 
Henrico 
Henry 
Highland 
Isle of Wight 
James City 
King and Queen 
King George 
King William 

31,084 
253,971 
283,053 
112,455 
192,561 
96,773 

-- 
299,245 
385,389 
235,379 
176,154 
248,578 
110,181 
303,268 
140,021 
140,185 
162,362 
129,245 
50,836 
98,473 
35,490 
133,145 
60,591 
214,864 
95,362 
55,340 

219,550 
111,842 
79,092 

111,427 
167,780 
93,967 
74,310 

201,749 
163,667 
210,365 
58,442 
90,082 
157,101 
46,495 
72,848 
166,611 
2,381 

105,205 
42,863 
66,369 
264,647 
66. '?4 
66,479 
75,782 
53,416 
63,743 

Continued 



T a b l e  48.--Merchantable volume of  l i v e  t i m b e r  5.0 i n c h e s  d .b .h .  and 
l a r g e r  on t i m b e r l a n d ,  by coun ty  and s p e c i e s  g r o u p ,  V i r g i n i a ,  1986-- 
Cont inued 

A1 1 Yellow Other  
County S o f t  Hard 

s p e c i e s  p i n e  sof twood hardwood hardwood 

Lancas  t e r  
Lee 
Loudoun 
L o u i s a  
Lunenburg 
Madison 
Mathews 
Mecklenburg 
Middlesex 
Montgomery 
Nelson 
New Kent 
Newport News 
Northampton 
Northumberland 
Not toway 
Orange 
Page 
P a t  r i c k  
P i t t s y l v a n i a  
Powha t a n  
P r i n c e  Edward 
P r i n c e  George 
P r i n c e  Wi l l i am 
P u l a s k i  
Rappahannock 
Richmond 
Roanoke 
Rockbr idge 
Rockingham 
R u s s e l l  
S c o t t  
Shenandoah 
Smyth 
Southampton 
S p o t  s y l v a n i a  
S t a f  f o r d  
S u f f o l k  
S u r r y  
S u s s e x  
Tazewel l  
V i r g i n i a  Beach 
Warren 
Washington 
Wes tmore land  
Wise 
Wythe 
York 

- - -  Thousand c u b i c  f e e t  - - - 

50,702 -- 21,488 
-- 6,325 100,948 

6,709 1,675 33,864 
68,697 2,989 67,128 
95,484 1,216 90,455 
21,704 6,477 43,914 
42,106 -- 8,839 
93,126 2,311 124,062 
42,669 -- 35,678 
37,994 43,052 26,113 
21,608 13,441 129,758 
74,496 -- 54,859 
9,900 -- 6,196 

31,674 -- 16,056 
30,109 -- 34,351 
114,003 -- 40,237 

17,195 6,350 43,840 
18,439 3,972 16,681 
42,579 15,908 123,729 
177,105 2,608 191,868 
29,132 854 73,215 
55,205 921 57,200 
77,618 8,905 38,924 
42,759 1,563 44,364 
8,266 4,380 28,994 
9,633 1,785 47,860 

41,334 -- 63,838 
23,650 11,343 12,579 
38,604 16,097 52,036 
27,232 36,077 48,774 

-- 5,038 84,669 
15,880 3,726 163,233 
35,275 14,348 38,299 
29,971 13,919 59,478 

150,269 11,948 161,379 
111,178 2,704 80,959 
54,006 315 86,963 
40,456 4,303 73,420 
61,891 1,694 59,163 

207,501 3,261 93,295 
-- 4,267 149,031 

18,606 964 44,452 
7,036 1,285 14,316 

16,739 7,363 151,085 
39,497 210 40,113 
1,575 8,903 . 137,581 

20,016 18,962 18,659 
23,000 -- 34,920 

T o t a l  



Table 4 9 .  --VoIi~rne of g r o w i r ~ g  s tocic on ~imberiand, by county and 
qpecies group, 1-i'irginia, 1986 

All Veilow Other Soft Hard 
Cour, ty  

s p e c ~ e s  p i n e  softwood hardwood hardwood 

Accornack 
Albemarle  
A l  leghany 
Arne l ia 
Amhers t 
Appomattox 
Ar l i n g  t on 
Augusta  
Ba th  
Bedford  
Bland 
B o t e t o u r t  
Brunswick 
Buchanan 
Buckingham 
Campbell  
C a r o l i n e  
C a r r o l l  
C h a r l e s  C i t y  
C h a r l o t t e  
Chesapeake 
C h e s t e r f i e l d  
C l a r k e  
C r a i g  
Cu lpeper  
Cumberland 
Dickenson 
Dinwiddie  
E s s e x  
F a i r f a x  
F a u q u i e r  
Floyd 
F  luvanna 
F r a n k l i n  
F r e d e r i c k  
C i l e s  
G l o u c e s t e r  
Goochland 
Gray son 
Greene 
GreensviILe 
Hal i Eax 
Hampton 
Kanove r 
Henric i l  
Henry 
H i g h l a n d  
Isle of Wlghc  
James C i ~ y  
K i n g  and Queen 
King George 
K i n g  William 

a;16 c u b i c  f e e t  - - - - 

-- 44?410  
1 2 , 6 5 4  1 0 1 , 9 5 6  
14,159 25,875 

1 , 7 8 9  54,924 
17 ,604  56 ,764  

9 7 2  27,951 
-- -- 

15 ,030  24,544 
14,247 45 ,039  

5 , 0 8 2  139 ,814  
27,093 62 ,820  
19 ,829  77,650 

774  80 ,525  
1 6 , 4 3 0  193 ,973  

42 6  45,052 
-- 52 ,441  

312 114,606 
94,532 19 ,123  

6 , 0 1 1  47 ,636  
3 ,126  65 ,928  

679 78 ,305  
-- 6 5 , 8 2 3  
-- 28,149 

1 6 , 0 2 8  8 , 2 5 1  
1 , 2 7 4  49 ,004  

776 33 ,974  
1 0 , 8 0 4  88 ,900  

609 59 ,551  
-- 46 ,713  

2 ,545 35,600 
2 ,190  66 ,630  

90 ,171  60 ,360  
735 29,606 

25,851 164,536 
9 ,206  26,958 
520 88 ,731  
261 78,162 
7 7 2  52,070 

4 6 , 1 9 3  43 ,992  
559 28 ,279  

1 , 7 7 8  47,330 
2,505 136,468 

-- 1,001. 

:+2h 78,325 
-- 21,3!2 

15,256 37,992 
35, SO8 53,647 

-- 56,215 
345 24,879 

4,395 67,791 
526 64,959 
43 5 l e g ,  215 
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Table  50.--Volume of sawtimber on t imber land ,  by county and s p e c i e s  
group,  V i r g i n i a ,  1986 

A l l  Yellow Other  S o £  t Hard 
County s p e c i e s  p ine  softwood hardwood hardwood 

- - -  Thousand board f e e t  - - - - - - - - 
Accomack 602,571 
Albemarle 1 ,351,338 
Alleghany 853,106 
Amelia 775,427 
Amhers t 896,013 
Appoma t tox  378,520 
A r l i n g t o n  -- 
Augusta 887,520 
Bath 1 ,186,750 
Bed f o r d  1 ,245 ,562  
Bland 655,144 
B o t e t o u r t  1 ,057,140 
Brunswick 950,388 
Buchanan 1,419,585 
Buckingham 581,620 
Campbell 567,208 
C a r o l i n e  1 ,246,387 
C a r r o l l  755,663 
C h a r l e s  C i t y  499,422 
C h a r l o t t e  723,932 
Chesapeake 569,028 
C h e s t e r f i e l d  802,395 
Cla rke  310,232 
C r a i g  679,006 
Culpeper  533,315 
Cumberland 326,548 
Dickenson 946,257 
Dinwiddie 895,338 
Essex 526,456 
F a i r f a x  582,236 
Fauquie r  770,480 
Floyd 771,234 
F luvanna 341,305 
Frank1 i n  1 ,141,752 
F r e d e r i c k  577,467 
G i l e s  870,406 
G l o u c e s t e r  618,231 
Goochland 485,921 
Grayson 741,202 
Greene 31 7,829 
G r e e n s v i l l e  586,419 
H a l i f a x  1 ,106,880 
Hampton 42,006 
Hanover 690,631 
Henrico 213,801 
Henry 482,296 
Highland 963,373 
I s l e  of Wight 655,897 
James C i t y  367,815 
King and Queen 720,766 
King George 456,245 
King Wi l l i am 457,105 

Cont inued 



T a b l e  50.--Volume of sawtimber on t imber land ,  by county and spec i e s  
group,  V i r g i n i a ,  1986--Continued 

A l  1 Yellow Other S o f t  Hard 
County 

spec i e s  pine softwood hardwood hardwood 

- - - - - - - -  Thousand board f e  

Lancas t e r  

Louisa 
Lunenhurg 
Madison 
Mathews 
Mecklenburg 
Middlesex 
Montgomery 
Nelson 
New Kent 
Newpor t News 
Northampton 
Northumberland 
Not toway 
Orange 
Page 
P a t r i c k  
P i t  t s y l v a n i a  
Powhatan 
P r i n c e  Edward 
P r i n c e  George 
P r i n c e  Wil l iam 
P u l a s k i  
.Rappahannock 
Richmond 
Roanoke 
Rockbridge 
Rockingham 
R u s s e l l  
S c o t t  
Shenandoah 
Smyth 
Southampton 
Spot  s y l v a n i a  
S t a f f o r d  
S u f f o l k  
Su r ry  
Sussex 
Tazewell  
V i r g i n i a  Beach 
Warren 
Washington 
Wes tmoreland 
Wise 
Wythe 
York 

T o t a l  



Table 51.--Net annua l  changea of growing stock on t i m b e r l a n d ,  by  
c o u n t y  and species group ,  Virginia, 1985 

A L L  Ye L l o w  Other  S o f t  Ward 
County 

s p e c i e s  pine softwood hardwood hardwood 

- - Thousand cubic 

Aecomaek 
Albernarle 
A1 leghany 
Ame l ia 
A d e r s  t 
Appoma t Cox 
A r l i n g t o n  
Augusta  
Bath  
Bedfa rd  
Bland 
B o t e t o u r t  
Brunswick 
Buchanan 
Buckingham 
Carnpbe l 1 
C a r o l i n e  
C a r r o l l  
C h a r l e s  C i t y  
C h a r l o t t e  
Chesapeake 
C h e s t e r f i e l d  
C l a r k e  
C r a i g  
Culpeper  
Cumber land 
Dickenson 
Dinwiddie  
Essex 
F a i r  f ax  
Fariquier 
Floyd 
F l u ~ a n n a  
F r a n k l i n  
Frederick 
G i l e s  
Glouces  t e r  
Goochlinnd 
Grayson 
Greene 
Greensviile 
Halifax 
Wampton 
Hanover 
Henri.cn 
Henry 
Highland 
I s l e  o f  Wight 
James C i t y  
K i n g  and Queen 
King George 
King Millian 

f e e t  - - - - 

+ 7 2 ~  
+2,435 

4-533 
4-359 

+ 3 , 3 2 5  
4-544 

-- 
+1,128  
-4-1,564 
+5,093 
~ 2 , 4 2 3  
+2,160 
+892 

+7,528 
+66 

+1,493 
+873 
a751 

+1,483 
+S82 

-1,530 
+342 
+764 
+281 

+2,246 
+382  

+2,389  
-290 
+660 
-117 

+2,831 
+2,414 
+254 

+5,445 
+1,066 
+3,198 
+2,573 
+5,11;3 
+1,271 
+670 
-587 

~3,216 
+75 

+3,155 
7239 

+I, 121 
+:, 154 
-63 i 
4-594 

c2.731. 
+2,i09 
+l,456 

Cont inued 



T a b l e  51.--Net annua l  changea of  growing s t o c k  on t i m b e r l a n d ,  by 
coun ty  and s p e c i e s  g roup ,  V i r g i n i a ,  1985--Continued 

A l l  Yellow O t h e r .  S o f t  Hard 
Country s p e c i e s  p i n e  softwood hardwood hardwood 

L a n c a s t e r  
Lee 
Loudoun 
L o u i s a  
Lunenburg 
Madison 
Mathews 
Mecklenburg 
N i d d l e s e x  
Montgomery 
Nelson 
New Kent 
Newpor t News 
Nor thampton 
Nor thumberland 
Not toway 
Orange 
Page 
P a t r i c k  
P i t  t s y l v a n i a  
Powha t a n  
P r i n c e  Edward 
P r i n c e  George 
P r i n c e  Wi l l i am 
P u l a s k i  
Rappahannock 
Richmond 
Roanoke 
Rockbr i d g e  
Rockingham 
Russell 
S c o t t  
Shenant-loah 
Srny t h  
Southampton 
Spotsylvania 
S t a f  f o r d  
Suffoik 
S u r r y  
Sussex  
Tazewe ll 
V i r g i n i a  Beach 
Warren 
Washiagton 
Wes tmoreland 
Wise 
Wythe 
York 

- - Thousand c u b i c  f e z  - - - - - 
~ 2 , 4 0 4  -- +826 
-183 +45 +3,385 
~ 3 3 4  +91 +396 

-1,473 -91 +I81 
+1,651 -24 +1 ,866 
-248 +I35 c675 
-826 +51 +559 
+913 +I66 +2,919 
-272 -- +593 
+563 +1,932 +1,466 

-2,631 +I83 +3,581 
+1,777 -- +1,473 
-1,764 -- +54 
+584 -- +357 
+283 -- +464 

+3,062 +16 +801 
+I9 114 1104 +Sf97 
+304 +59 +414 
+74L -306 +3,867 

-2,360 -273 +-I, 542. 
-1 20 +22 +2,877 
-66 4-68 +829 

+SO9 4-179 -834 
+885 +43 +900 
+81. +123 +2,094  
+I98 -65 +1,L26 

+1,677 -- +1,694 
+473 +285 -694 
+G25 +368 +744 
+I34 +912 +945 

-- +65 +2,966 
4252 +94 ~6,277 
+352 +386 +2,043 
-198 +621 +1,676 
-497 -1,700 -3,029 

+3,112 +35 12,320 
-+-319 +6 +3,243 

-1,365 +I13 -1,663 
-1,950 4-4 7 +460 
-392 +73 +83 

-- +86 +4,705 
-143 +23 -397 
-18 +35 1431. 
+200 +280 +5,184 

+1,526 +i5 +946 
+I I +225 +5,733 
+230 +806 +450 
-41 1 -- +1,223 

T o t a l  +321,797 +1,970 +20,720 +143,211 +155,896 
- - -- - 

a 
Net annua l  growth minus t imber  r emova l s ,  

8 5 



T a b l e  52.--Met a n n u a l  changea  o f  s awt imber  on t i m b e r l a n d ,  by  c o u n t y  
and s p e c i e s  g r o u p ,  V i r g i n i a ,  1985 

A 1  1 Ye 1 low Other S o f t  
Co~ tn  t y Ward 

s p e c i e s  pine softxood hardwood hardwood 

Accomack 
A l b e m a r i e  
A 1  i eghany  
Amelia 
iimhers t 
Appomattox 
A r l i n g t o n  
Augus t a  
Ba th  
Bed f o r d  
Bland 
R o t e t o u r t  
Brunswick  
Buchanan 
Buckingham 
Campbe l l  
C a r o l i n e  
C a r r o l l  
C h a r l e s  C i t y  
C h a r l o t t e  
Chesapeake 
C h e s t e r f i e l d  
C l a r k e  
C r a i g  
Culpeper  
Cumberland 
Dickenson 
Dinwiddie  
E s s e x  
F a i r  f a x  
F a u q u i e r  
Floyd 
F luv'anna 
Frank1  i n  
F r e d e r i c k  
G i l e s  
Glouces  t e r  
Goochland 
Grayson 
Greene 
G r e e n s v i l  l e  
H a l i f a x  
Harnp t on 
Hanover 
H e n r i c o  
Henry 
High land  
I s l e  o f  Wight 
James C i t y  
King and Queen 
Ring George 
King Wi l l i am 

nd board 

Cont inued 



Table  52.--Net annual  changea of sawtimber on t i m b e r l a n d ,  by county 
and s p e c i e s  group,  V i r g i n i a ,  1985--Continued 

A 1  1 Ye l low Other  So£ t Hard 
County s p e c i e s  p ine  softwood hardwood hardwood 

L a n c a s t e r  
Lee  
Loudoun 
Louisa  
Lunenburg 
Madison 
Mathews 
Mecklenburg 
Middlesex 
Montgomery 
Nelson 
New Kent 
Newpor t News 
Nor thampton 
Nor thumberland 
Not toway 
Orange 
Page 
P a t r i c k  
P i t  t s y l v a n i a  
Powhat an  
P r i n c e  Edward 
P r i n c e  George 
P r i n c e  Wi l l i am 
P u l a s k i  
Rappahannock 
Richmond 
Roanoke 
Rockbr i d g e  
Rockingham 
R u s s e l l  
S c o t t  
Shenandoah 
Smyth 
Southampton 
Spot  s y l v a n i a  
S t a f f o r d  
S u f f o l k  
S u r r y  
Sussex  
Tazewel l  
V i r g i n i a  Beach 
Warren 
Washington 
Wes tmoreland 
Wise 
Wythe 
York 

- - Thousand board 

+5,635 -- 
-651 -111 
+648 + I 0 9  

-5,599 +9L 
+10,533 -- 

-554 +817 
-1,292 -- 
+4,07f  + I 2 1  
-3 ,438 -- 
+2,701  +10,312 
-9,207 +729 
+1,926 -- 
-9 ,778 -- 
+3,652 -- 
+1,935 -- 
+7,950 -- 

-101 +618 
+ I ,  354 +355 
+2,379 -1,683 
-3,199 -1,124 
+2,992 -- 

+23 +90 
+217 +1,208 

+2,960 +64 
+356 +880 

+1,596 + I 2 0  
+3,585 -- 
+1,343 +1,418 
+3,156 +515 

4-757 +3,362 
-- +346 

+1,559 +862 
+2,924 +2,028 

-883 +2,655 
-11,935 -8,062 

+5,683 +206 
+4,154 -- 
-8 ,324 +713 

-10,708 +290 
-8,917 +481 

-- +363 

+46 +I48  
+523 + I 5 3  
+887 +1,135 

+6,163 -- 
+72 +1,179 

+1,162 +5,390 
-1,349 -- 

f e e t  - - - - 

+2,906 
+1:,942 

+2,192 
-220 

+12,382 
42,372 

+393 
+8,212 
+1,560 
+4,423 

+21,354 
+3,610 

+624 
+659 
+850 

+6,302 
+2,615 
+2,000 
+9,623 

+10,373 
+9,403 
+5,938 
-2,677 
+4,490 
+3,392 
+6,584 
+6,994 
-3,473 
+1,735 
+l ,835 

+14,407 
+30,734 

+4,774 
+9,902 

-13,811 
+11,596 

+9,696 
-2,029 
+1,600 
+2,633 

+20,341 
-3 

+2,020 
+36,950 

+3,123 
+22,657 

+727 
+6,375 

- 

T o t a l  +1,462,680 -10,603 +102,667 +606,505 +764,111 

a Net annua l  growth minus t imber  removals .  



T a b l e  53.--Green we igh t  of  f o r e s t  b iomass  on t i m b e r l a n d ,  by county  and 
s p e c i e s  group,  V i r g i n i a ,  1986 

A1 l Yellow O t h e r  S o f t  
County Ward 

s p e c i e s  p i n e  sof twood hardwood hardwood 

- - - - - - -  Hundred thousand ~ o u n d s  - - - - - - - 
Accoolack 
Albemarle  
Al leghany  
Amelia 
Amherst 
Appoma t t o x  
A r l i n g t o n  
Augusta  
Ba th  
Bed f o r d  
Bland 
B o t e t o u r  t 
Brunswick 
Buchanan 
Buckingham 
Campbe 11 
C a r o l i n e  
C a r r o l l  
C h a r l e s  C i t y  
G h a r l o t  t e  
Chesapeake 
C h e s t e r f i e l d  
C l a r k e  
C r a i g  
Culpeper  
Cumber l a n d  
Diekenson 
Dinwiddie  
Essex 
F a i r  fax 
F a u q u i  e r  
Floyd 
Fllrvanna 
Frank1 i n  
Fredel-ick 
G i l e s  
Glouces  ter 
Goochland 
Grayson 
C r e e n e  
GreensvLl ie 
Halifax 
Warnpton 
Hanover 
Henr ico  
Henry 
Highland 
I s l e  o f  Wight  
James C i t y  
King and Queen 
King George 
King Wi l l i am 

Cont inued 



Table  53.--Green weight of forest biomass on timberland, by county and 
species group, Virginia, 1986--Continued 

All Ve110w Other  Soft Hard 
County 

species pine softwood hardwood hardwood 

Lancas t e r  
Lee 
Loudoun 
Louisa 
Lunenburg 
Hadison 
Hathews 
Meeklenburg 
Middlesex 
Xontgomery 
Nelson 
New Kent 
Newport News 
Northampton 
Northumberland 
Not toway 
Orange 
Page 
Patrick 
P i t  tsyivania 
Powhatan 
Prince Edward 
Prince George 
P r i n c e  W i L ? i a r n  
P u i a s k i  
Rxppahannock 
Richmond 
Roanoke 
Rockbridge 
Rockingham 
3~ssell 
Scott 
Shenandoah 
Smy EII  
Southampton 
Spotsylvar~ia 
S tafford 
Suf f o l k  
Surry 
Sussex  
Tazeweb l 
Virginia Beach 
Warren 
bjashington 
Wes tmoreland 
Wise 
Wy the 
Ysrk 
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